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[ABSTRACTJ 
[OBJECT] 

TO provide confounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)alJcjrl-lH-imidazoI4,5-c]«iuinoline-4. 
amine derivative represented by general foranila (i) : 




(I) 



wherein R» is a group COR'. SO^V, nr"r", etc., r' and r' are 
hydrogen atoms or alkyl groups; R* is a hydrogen atom, alkyl 
group, etc.; R* ia a hydrogen atom or alkyl group; r* is a 
hydrogen atom, alkyl group, etc.;. R' is a hydroxyl grot^,, alkyl 
group or alkoxy group; r' and R* are hydrogen atoms or alkyl 
groups, R" is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, alkanesulfonyl group, etc.; m is 0-1. 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CM=CH; Y is a sulfur atom or the carbon 
chain represented 1^ CH«cai; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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1. A 1- (substituted aryl)alkirl-iH-iinida2Qpyridine-4.aaiine 
derivative represented by the following general fonnula (i) s 

wherein r' is a group represented by C0R\ SO^V, CQNrV. nr"r" 
or C(r")=NOH, or a hydroxyl group or cyano group; R» and r' are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atos^^; R» represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group. or halogen atom; r' 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; R' and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups, r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl igroup, lower dlkanesulfonyl group, 
lower alkanoyl group, substituted^ or unsubstituted carbamoyl 
group, substituted or uns\ibstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" , 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by cai-CH, and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
Technical F,V1H »f Yh ^_ Tn^oT,n»y, 

The present invention relates to a novel 1- (substituted 
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aiyl)alkyl-lH-laida2qpyridlae-4-aadne derivative or 
phannacologicaHy acceptable salt thereof, «hich induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 

Con^^ounds with a lH-iinida2«>Ryridine-4 -amine skeleton have 
been disclosed, . such as the ceiapounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication No 60- 
123488. including l-isobutyl.lH-imidazo[4,5-c]quinoline-4-amine 
(common name: imiqtximod) and l-(2-phenylethyl)-lH-imidazor4,5- 
c]quxnoline-4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives bave hitherto been known having substituents 
wxth functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Prnhlftms to hp !ir^^^r^ >nr Tnyrnfinn 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
interferon Research, Vol.14, p.ai (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-S- 
bromo-6-phenyl-4(3H)-pyrifiidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, >1.23, p.237 (1980)1 and 2,7- 
bxst2-(dlethylamino)ethoxy]-9H-fluoren-9-one (common name: 
txlorone) {The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
confounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means fni- s^i^r^Tiff fh" P^nhlrmn 

As a result of diligent research aimed at achieving the 
object described above, the present Inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-lmida«opyridine-4-amine derivatives having 
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1 ■""•cni'i or Itrtroxyl oroups on the aromaUc riii«r of 

salt, th=«o£, tav. ,x=,ll„t interferon induotivity 

r l-v^tion relates to 1- 

(sub=t.tuted -^yl)ia.vl-lH-l«ide,opyridlne-4-«.ine derivativee 
represented 1^ the follcrtn, ««,.ral formal. ,l, . ^"''^'^^^ 

r 




Tli^^-J^ r««,«,ted by COR', SO^V, conrV, »r"r" 

or C(H ).HOH, or . hs,dr«Q-l ^ „ cyano-group, R- «.d r' „e 
the sa™ or different ««, r^re3«,t hydros ato™ or lower 
allcyl groups, r represent, a hydrogen atom or a linear or 
branched alkyl sro,«, of l-io carbon atona rtlioh may be 
substituted with one or „or. hydro:^! .J^^ 
»ro«,=, cyclic alkyl group, or halogen ato^, represenTs a 
■V^rogen atom or lover alkvl m-n™ presents a 

lower alWI ^ , "^^"s™" » hydrogen atom 

lower allcyl gro,,, lower "altexy group or halogen atom, r' 

atZ' , " « different «ia represent hydrogen 

l^r SwJ '"^^ a hydrogen atom, 

l^r S^oT"' aH«mesulfonyl group, 

lower altonoyl group, substituted or unsubstltuted carbamoyl 
sroup «^titut.d or un.ub.tituted thiocarbamoyl group o^ 
substituted or uneubstituted b.nz«„.ulfonyl grouprR" 

al^l ! f*"'-'- " integer of 1-3, x r«,r..ent. .n 

r^«.ented by CH^, v represents a sulfur atom or the carbon 
^xn r«.r...„ted by CH=CH, and the bonds shown by solid line. 
«.d dotted line, .re single bonds or double bond.; 
and pharm«x,loglc.lly acceptable salts thereof. 
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• fPreferred Ubde of the Invention] 

R', R% WTr^^' '^'^ represented by R% r«, h', 

• « » IT, R , R or R In general fonmila (i) above th«^« 
may be mentioned methyl, ethyl n r,^i , 
<o«u„K •• ^'^J-, n-prqpyl, isqpropyl, n-butvl 

isobutyl, sec-butyl, tert-butvl o^o »« , «»cyi» 

v , «>*tyx, etc., as examples of Hhmt- 

• branched alkyl groups of l-io ^-^k * ''^-^•^es ot linear or 
^. a*wupB oi 1 10 carbon atoms represented bv h* 

there may be mentioned methyl, ethvl n-T,r««,i f , 
butyl, iaohuwi -J^-^' ecnyi, n-propyl, ispprqpyl, n- 

Mopmtyl, n-h«yl. a-heptyl, n-octyl, ri-nonyl, n-fccyl etc 
as examples of lower* aiv«^» aecyx, ecc, 

thesHltarl !™ ^ ""^^ •"'^'='' substituted on 

ta.se aUqrl ,io«ps there nay b, ^ntioned methoxy, ethoxv n 

Z^-.lr'^- J«;""t^." 

=2^: " " °* -^"^^ *lch :.ay be 

substituted on these alkyl groups there ^ be Mentioned 

cyclopropyl, cyolobutyl. =ycl,p«,tyl, =yclph«,yl, oycloh«.tyl. 
on^; " «-Pl« l»logen ato.« whiih .^y be .ubstitut«a 

bromine and Iodine. *» exa-^les of lower alko=,y groups 
n^""*'^.'' •« -nd R' there „y be mentioned methoxy. etho:,y. 
» Prop«5,. i.opropo:qr. n-buto:,y, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as ot halogen atom, represented by R- 

may be mentioned fluorine, chlorine, bromine and lodi^. 
^IZ'\ T'^"'^^' repreeented 1^ R- there maytT 

»«t.oned methanesulfonyl, propa,eiulfo„yl, butanesulfonyl, etc 

« lower allcanoyl groups represented by R" there may 1; 
»-t.on.d acetyl, propionyl, butyryl, etc. As examples of 
si titrr « unsubstltuted ^Zbam^l group. 

o~sT.°: r!"^"'"*^ thiocarbamoyl group or substituted 
mly^t \, b.n.en«,ulfonyl gro«, represented by R« there 
".y be mentioned lower all^l groups, lower allcoxy groups, 
halogen atoms, etc. i » i>». 

The compounds represented by general formula tl) above 
: clTZ'Llt rTb""' " »>^--»*c.lly 

P-duced .alT^rdi"^ T:.ZIT' " "-"""'^ 
c™** Pharmacologically acceptable salts of the 

compounds r«,r,..nted by general formula ,l, above according to 
the inv«,tion there may be «ntioned acid «Idition salts^l! 
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Tcil LTT^ --f-alts of hydrochloric add, hydrobrondc 
acid, l^oiodic acid, nitric acid, sulfuric acid, pho,phorL 

fumaric acid, citric acid, o«lic acid, znalic acid, 
methanesulfonic acid, p-toluenesulfonic acid, =«ndelic acid, 10- 
camphor sulfonic acid, tartaric acid, etc. 

...^'^'^'^ "^'^ ^ con5,ounds with asynrntetric 

carbons among the co=,,ounds represented by general for^STj^ 
above according to the invention, and these optically active 
species and their mixtures are also encompassed by the present 

invention. 

Also, the compounds represented by general formula (I) above 
according to the invention aid their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desxred hydrates, and these crystalline fo^ and hydrates, as 
well as mixtures thereof, are also encompassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl)alkyl-lH- 
imida2opyrldine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
Pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) l-t2-r4-(l-aminoethy3:)phenyl]'ethyl]-lH-imida20[4.5- 
c] quinoline-4-aroine 

(2) ^-t2-[4-(l-aminoethyl)phe„yllethyl].2-methyl-lH-imida«o[4,5- 
c] quinoline-4-amine 

(3 ) 1- [2- [4- (1-aminoethyl )phenyl ] ethyl] -2-ethyl-lH-imidazo [4, 5- 
c] quinoline-4 -amine 

(4) l-I2-[4-(l-aminoethyl)phenyl]ethyl]-2-n-proRyl-lH- 
imidazo 14 , 5-c] quinoline-4-amine 

(5) 1- [2- (4- (l-aminoethyl)phenyl] ethyl] -2-n-butyl-lH- 
imidazo [4, 5-c] quinoline-4-amine 

(6) 1- [2- 14- (l-aminoethyl)phenyl] ethyl] -2-cyclopropylmethyl-lH- 
unidazo [4, 5-c] quinoline-4-amine 

(7) 1- [2- [4- (l-aminoethyDphenyl] ethyl] -2-ethoxymethyl-lH- 



iinidazo [4, 5-c] quinoline-4-aaiine 

(8) 1- [2- [4- (l-«ninoetlvl)pheayl] ethylj -6.7 , 8, 9-tetrahydro-lH- 
imidazo (4, 5-c]qulnollne-4-aadne 

(9) 1- [2- [4- (l-andnoethyl)phenyl J ethyl] -6, 7, 8, 9-tetrahydro-2- 
inethyl-lH-iiaidazoI4, 5-c J quinoUne-4 -amine 

(10) l-t2-I4-(l-aiaiaoethyl)pheayl]ethyl]-2-ethyl-6,7.8,9- 
tetrahydro-lH-lnidazo 14 . 5-cI qainoline-4-ainine 

(11) l-I2-t4-(l-aininoethyl)phenyl]ethyl3-6,7,8.9-tetrahydro-2-a- 
propyl-lH-lnidazo (4 , 5-c] quinoline-4 -amine 

(12) l-t2-[4-(l-aminoethyl)phenylJethyl]-2-n-bUtyl-6,7,8,9- 
tetrahydro-lH-imidazot4,S-clquinoline-4-amine 

(13 ) 1- [2- 14- (l-aminoethyl)phenyl J ethyl] -2-cyclopr9Rylnetlvl- 
6.7,8,9 -tetrahydro-lH-imidazo [4 , 5-c] <iulnoline-4.amine 

(14) l-[2-t4-(l-aminoethyl)phenyl]etlvlJ-2-etha^thyl-6,7,8,9- 
t€trahydro-lH-imidazoI4,5-c]quinoline-4-ami^e 

(15) 1- [2- [4- (l-aminoetlQrl)pheayl] ethyl] -1,6,7. 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(16) 1- [2- [4- (l-aminoethyDphenylJethyl] -1, 6. 7, 8-tetrahydro^2- 
methylcyclopentalb] Imidazo [4 , 5-d]pyridine-4-amine 

(17) l-[2-(4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta[b]imidazot4,5-d]pyridine-4-amine 

(18) 1- [2- [4- (l-aminoethyi)phenyl] ethyll-1 ,6,7, 8-tetrahydro-2-n- 
Propylcyclopenta [b] iinidazo [4 . 5-dlpyridine-4-amine 

(19) l-t2-[4-(l-aminoethyl)phenyl]ethyli-2-n-butyl-l,6,7.8- 
te trahydrocyclopenta [b] imidazo [ 4 , 5-dI pyridine-4 -amine 

(20) l-t2-[4-(l-aminoethyl)phenyl]ethyl]-2-cyclopropylmethyl- 
1.6,7,8-tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(21) 1- [2- [4- Cl-andnoethyl)phenyl] ethyl] -2-ethoxymethyl-l, 6, 7, 8- 
tetrahydrocyclopenta [b] imidazo [4 . 5-dlpyridine-4^ne 

(22) l-t2-t4-(l-aininoethyl)phenyl]ethyl]-l,6,7,8.9,10- 
hexahydrocyclohq?ta[b]imidazot4,5-d]pyridine-4-amine 

(23 ) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -1,6,7.8,9, 10-hexahydro- 
2-methylcyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(24) l-r2-t4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l, 6,7.8.9, 10- 
hexahydrocyclohepta [b] imidazo [4 . 5-d] Ryridine-4-amine 
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<25, l-r2-[4-(l-aminoethyl)phanyllethyl]-l,6,7,8,9.10-h«cahydra. 
2-n-propylcyclohepta [b] imidazo [4 , 5-dlpyridine-4-amine 

(26) l-r2-r4-(l-aminoet:hyl)phenyl]ethyl]-2-n-butyl-1.6.7,8.9,10. 
hexalflrdrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(27) 1- [2- 14- (l-aminoethyDphenyl J ethyl] -2-cyclopropylmethyl- 
1.6,7.8,9 , lO-hexahydrocydohepta [bj imidazo [4, 5-d]pyridine-4- 



amne 



(28) l-t2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta fb J imidazo [ 4 , 5-d] pyridine-4- 
amine 

(29 ) N- [1- 14- [2- (4-amiao-lH-imidazo [4 , 5-c J quinoline-1- 
yl)ethyl]phenyljethyl] acetamide 

(30) N- [1- [4- [2- (4-amino-2-methyl-lH-imidazo [4 , 5-c] quinoline-1- 
yl)ethyllphenyl]ethylj acetamide 

(31) N- [1- [4- (2- (4-amiao-2-ethyl-lH-imidazo [4, 5-c J quinoline-1- 
yl)ethyl]phenyl]etlvll acetamide 

(32 ) N- [1- [4- [2- (4-amino-2-n-prppyl-lH-imidazo [4, 5-cl quinoline- 
l-yl)ethyl]phenyl] ethyl] acetamide 

(33 } N- [1- [4- 12- (4-amino-2-n-butyl-lH-imidazo [4, 5-c]quinoline-l- 
yl ) ethyl ] phenyl ] ethyl ] acetamide 

(34) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-lH-imidazo[4, 5- 
c]quinoline-l-yl)ethyl]phenyllethylJ acetamide 

(35) N- [1- [4- [2- (4-ainino-..2-etho5Q^ethyl-lH-inddazo [4,5- 
c]quinoline-l-yl)ethyl]phenylJethyl] acetamide 

(36) N- [1- [4- [2- {4-amino-6 , 7,8. 9-tetrahydro-lH-imidazo [4, 5- 
c]quinoline-l-yl) ethyl]phenyl] ethyl] acetamide 

(37) N-tl-[4-[2-{4-amino-6,7,8,9-tetrahydro-2-methyl-lH- 
imidazo [4, 5-clquinoline-l-yl)ethyllphenyl] ethyl] acetamide 

(38) N-[l-[4-[2-(4-amino-2-ethyl-6,7,8.9-tetrahydro-lH- 
iinidazo [4, 5-c] quinoline-l-yl) ethyl] phenyl] ethyl] acetamide 

(39) N- 11- r4- 12- (4-amino-6, 7 , 8, 9-tetrahydro-2-n-propyl-lH- 
imidazo 1 4 , 5-c J quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(40) N-Il-I4-t2-(4-amino-2-n-butyl-6,7,8,9-tetrahydro-lH- 
imidazo (4 , 5-c J quinoline-l-yl) ethyljphenyl] ethyl] acetamide 

(41) N- [1- 14- [2- (4-amino-2-cyclopropylmethyl-6, 7 , 8, 9-tetrahydro- 
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lH-liniaazo[4, 5-c]<pxinollne-l-yx,ethyl Jphenyljethyl, acetandde 

(42 ) N- tl- 14- [2- (4-a»ino-2-etho™thyl-6, 7 ,8, 9-tetral^o-lH- 
"ddazo [4, 5-c] qulaollae-1-yl) etlQrllphenyl J ethyl, acetamide 

(43) N-[l-[4-[2-(4-andao-l,6,7,8-tetrahydrocycl9penta[bJ 
ainidazot4,5-d]Eyridiii-l-yl)ethyl]phenyl]ethylI acetamide 

(44) N- [1- 14- [2- (4-amiao-l, 6,7, 8-tetrahydro-2- 
methylcyclppenta [bj iaidazo [4, 5-d]pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide 

(45) N- [1- [4- [2- (4-amino-2-etbyl-l, 6, 7, sl 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl I phenyl] ethyl] acetamide 

(46) N- [1- [4- C2- (4lamino-l, 6, 7 , 8-tetrahydro-2-n-- 
propylcyclopenta [b] imidazo [4 , 5-dJpyridln-l-yl} 
ethyl]phenyl] ethyl] acetamide 

(47) N- [1- [4- [2- {4-amino-2-n-butyl-l, 6, 7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide 

(48) N-tl-[4-[2-{4-amino-2-cyclopropylmethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
etlvl J phenyl] ethyl] acetamide 

(49) N- [1- [4- [2- (4-amlno-2-ethoxymethyl-l ,6,7,8- 
tetrahydrocyclopentatb] imidazo [4, Srd]pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide ' 

(50) N- [1- [4- [2- (4-amino-l, 6, 7, 8, 9, 10-hexabydrocyclohepta 
[b]iaidazoI4,5-dlpyridin-l-yl)ethyl]phenyl]ethyl] acetamide 

(51) N- [1- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2- 
methylcycloheptalb] imidazo [4, 5-d]pyridln-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(52) N-[l-t4-[2-(4-amino-2-ethyl-l,6,7,8.9,10- . 
hexahydrocyclohepta [b] imidazo [4 , 5 -d] pyridin-l-yl ) 
ethyl]phenyl]ethyl] acetamide 

(53) N-tl-[4-I2-(4-amino-l,6,7,8.9,10-hexahydro-2-n- 
Propylcyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl ) 

e thyl ] phenyl ] ethyl ] acetamide 

(54) N-[l-[4-[2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
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•bexahydrocyelohepta fbj i«dcIazo [4, 5-d]pyridin-l-yl) 
ethyllphenyljethylj acetamide 

(55) N.ri-[4-I2-(4.axnino-2-cyclopropyMethyl.l.6,7,8,9 10- 
hexahydrocyclohepta [b] Imidazo [4, 5-d]pyridin-l- 
yl)ethyl]phenyl]ethylj acetamide 

(56) N- II- f4. [2- (4-a»ino-2-ethoxymethyl-l, 6, 7, 8,9, 10- 
hexahydrocyclohepta [b] inddazo [4 , 5-dIpyridin-l.yi) 
ethyllphenyl] ethyl] acetamide 

(57) l-r2-[4-(aminomethyl)phenyl]ethyl]-'lH-imidazor4 5- 
c]quinoline-4-amine ' 

(58) l-f2-t4-(aminomethyl)phenyl]ethyl]-2.methyl-lH.imidazo[4 5 
c]quinoline-4-amine 

(59) l-I2-[4-(aminomethyl)phenyl]ethylI-2-ethyl-iH-imidazor4 5- 
c]quinoline-4-amine ' 

(60) 1- [2- [4- (aminomethyDphenyl Jethyll -2-i-propyl-lH- 
iniidazo [4, 5-c] quinoline-4-amiae 

(61) 1-12- [4- (aminomethyDphenylJethyll -2-n-butyl-lH- 
imidazo [4 . 5-c] quinoline-4-amine 

(62) l-f2-[4-(aminomethyl)phenyllethyl]-2-cycloprppyimethyl-lH. 
imdazo [4 , 5-c] quinoline-4-amine 

(63 ) 1- [2- [4- (aminomethyljphenyl Jethyl] -2-ethoxymethyl-lH- 
imidazo [4 . 5-c] guinoline-4-ainine 

(64) 1- [2- [4- {aminomethyl)phenyl]ethyl] -6,7, 8, 9-tetrahydro-lH- 
unidazo [4 , 5-c] gulnoline-4-amine 

(65) l-f2-t4.(aminon.ethyl)phenyl]ethyl]-6,7,8,9-tetram^-2- 
methyl-lH-imidazo (4, 5-c] quinoU„e-4 -amine 

(66) l-(2-[4-(aminomethyl)phenyl]ethyl]-2-ethyl-6,7,8,9- 
tetrahydro-lH-inidazoI4, 5-c]<iuinoline-4-amine 

(67 ) 1- 12- [4- (aminomethyl)phenyl] ethyl ] -6 , 7 , 8 , 9-tetrahydro-2-n- 
Propyl-lH-imidazo [4, S-c] quinoline-4-amine 

(68) 1- 12- [4- (aminomethyl)phenyl] ethyl] -2-n-butyl-6 .7,8,9- 
tetrahydro-lH-imidazo[4,5-c]qui„oline-4-amine 

(69) 1- [2- [4- (a»inomethyl)phenyl]ethyl] -2-cyclopropylmethyl. 
6,7,8, 9-tetrahydro-lH-imida2o [4, S-c] quincline-4 -amine 

(70 J 1- [2- [4- (aminomethyDphenylJethylJ -2-etho^ethyl-6, 7, 8, 9- 
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0 



tetraHydro-lH-lnldazo [4 , 5-c J quinoline-4 -amine 

(71) l-t2-t4-(aiiiinoinethyl)phenylletIvll-1.6,7.8- 
tetrahydrocyclppenta fb] iaidazo [4 , 5-dl pyridine-4-aniiae 

(72) l-I2-[4Haiiiinomethyl)phenyl]etlvlI-l,6,7,8-tetrahyclro-2- 
methylcyclopenta [b] Inidazo [4, 5-d]pyridine-4-amine 

(73) l-I2-I4-{aminomethyl)phenyl]et*ylI-2-ethyl-l,6,7,8- 
te trahydrocyclppenta [b J Imidazo [4 , 5-dJpyridine-4-amiae 

(74) l-r2-t4-(aiiiinonietlvl)phenylJethylI-l,6,7,8-tetrahydro-2-n- 
propylcyclopenta tbj linidazo t4 , 5-dJpyrldlne-4-amine 

(75) l-I2-[4-(a«iaomethyl)pheaylJethylJ-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta[bliinlda2oC4,5-dlpyridine-4.andne 

(76) l-f2-[4Haininoinet±yl)phenylletlvlJ-2-cyclpprppylinethyl- 
1,6,7, 8- tetrahydrotyclopenta [bj Inidazo [4 , 5-dlpyridlne-4-amine 

(77) l-t2-[4-(aininomet±yl)phenylJethylI-2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [bj ijiddazo 14 , 5-dlpyridine-4-amine 

(78) l-[2-t4-(aiiiinomethyl)phenyl]Gthyl]-l,6,7,8,9,10- 
h^xahydrocyclohepta[b]iinidazo[4,5-d]pyridlne-4-ainine 

(79) l-(2-[4-(aniinoinethyl)pheuyl]ethylJ-l,6,7.8,9,10-hexabydro- 
2-methylcyclohepta [bj imidazo [4 , 5-d]pyridine-4-ainine 

(80) l-t2-r4-( aminome thyl ) phenyl ] ethyl J -2 -ethyl-1 ,6,7,8,9,10- 
hexahydrocyclohepta- [b] imldazo [4 , 5-d]pyridine-4-amine 

( 81 ) 1- [2- [4- (andnomethyD'phenyl J ethyl ] -1 , 6 , 7 , 8 . 9 , 10-hexahydro- 
2-n-pr«wlcyclohepta[b]inida2o[4,'5-d]pyridine-4-aiidne 

(82) l-r2-(4-(aininomethyl)phenyi]ethyll-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta (bJ imidazo [ 4 , 5-d] pyridine-4-amne 

(83 ) 1- [2- [4- (aininoiiiethyl)phenyl] ethyl] -2-cyclopropylinethyl- 
1» 6, 7, 8, 9, 10-hexahydrocyclohepta[bJ imldazo [4, 5-d]pyridine-4- 



amine 



(84) l-[2-[4- (aminomethyl) phenyl I ethyl] -2-ethoxyinethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta tb] imidazo [4 , 5-d]pyridine-4- 



amine 



(85) l-(2-(4-aininpphenyl)ethylJ-lH-iinidazot4,5-c]quinoline-4- 
amine 

(86) 1 - [ 2 - ( 4 -aminpphenyl ) ethyl ] -2 -methyl -IH-imidazo [4,5- 
c] guinoline-4-amine 
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(87) 1- [2- (4-aininpDlienyl) ethyl] -2-etlvl-lH-iinida2oC4, 5- 
c] quinoline-4 -amine 

(88) 1- [2- (4-aininpphenyl) ethyli -2-n-prpRyl-lH-imidazo [4,5- 
c] quinoline-4-aiiiine 

(89) l-[2-(4-aininpplienyl)ethyl]-2-n-butyl-lH-iiiiida2o[4,5- 
c] gulnollne-4-aniine 

(90) l-I2-(4-aiainqphenyl)ethyl]-2-cyclqpropylmetliyl-lH- 
imidazo 14 , 5-c] quinoline-4-ainine 

(91) l-C2-(4-aininpphenyl)ethylJ-2-ethoxyinethyl-lH-iinlda20t4,5- 
c] guinoline-4-amine 

( 92 ) 1- [2- (4-aminopheivl ) ethyl] -6,7.8, 9-tetrahydro-lH- 
imidazo [4 , 5-c] qulaoline-4-ainine 

( 93 ) . 1- [2- (4-aiBinpphenyl) ethyl] -6 ,7,8, 9-tetrahydro-2-methyl-lH- 
imidazo [4 , 5-c] quinoline-4-ainlne 

(94) 1- [2- (4-ainiaqphenyl) ethyl] -2-ethyl-6, 7^ 8, 9-tetrahydro-lH- 
imidazo [4 , 5-cl q«iinoline-4-ainine 

( 95 ) 1-12- (4-aininpphenyl) ethyl] -6,7,8, 9-tetrahydro-2-n-prQpyl- 
iH-imidazo [4 , 5-c] quinoline-4-aiiiine 

(96) 1- [2- (4-aniinopheiiyl) ethyl] -2-n-butyl-6, 7, 8, 9-tetrahydro-lH- 
i^lida2o [4 , 5-c] (iiiinoline-4-ainine 

( 97 ) 1- [2- ( 4-ainiriophenyl ) ethyl ] -2-cyclopropylinethyl-6 ,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c ] quinbline-4 -amine 

( 98 ) 1- [2- ( 4-aiainpphenyl )_ethyl ] -^-ethoxymethyl-6 ,7,8,9- 
tetrahydro-lH-iaiidazot4,5-c]quinoline-4-ainine 

(99) l-[2-(4-aininophenyl)ethyl]-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(100) l-t2-(4-aininopheii^l)ethyll-l,6,7,8-tetrahydro-2- 
methylcyclppehta [b] imidazo [4 , 5 -d] pyridine -4 -amine 

(101) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-l, 6,7,8.- 

te trahydrocyclppenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(102 ) 1-12- (4-aminophenyl) ethyl ] -1 , 6 , 7 , 8-tetrahydro-2-n- 
propylcyclopentalb] imidazo [4., 5-d]pyridine-4-amine 

(103) 1- (2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6.7,8- 
tetrahydrocyclopenta [b] imidazo [4. 5-d]pyridine-4-amine 

(104) l-I2-(4-aminophenyl)ethyl]-2-cyclopropylmethyl-l. 6.7,8- 
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tie trahydroc?yclQpenta [bj imidazo t4 , 5-d] ivridine-4-ainine 

(105) 1- [2- U-aainophBoyl) ethyl} -2-etho3cyinethyl-i, 6.7,8- 

tetealvdrocycl(^enta[bIiaddazo[4,5-d]pyridine-4-anine' 

(106) 1- [2- (4-amlne»phenyl) etl^ylj -i, 6, 7, 8, 9, 10- 

hexahydrocycloheptatb]iinidazo[4,5-dJpyridine-4-amine 

(107) 1- [2- (4-aininpphenyl) ethyl] -1.6.7. 8. 9. lO-hexalvdro-2- 
methyicyclohepta [bJ Imidazo [4. 5-dJByridine-4-amine 

(108) 1- [2- { 4-aminophenyl ) ethyl J -2-ethyl-l ,6,7.8.9,10- 
hexahydrocyclohepta[bliadda2ot4.5-dJpyridine-4-ainine 

(109) l-[2-(4-aininpphenyl)ethylJ-i,6,7,8.9.10-hexahydro-2-n- 
propylcycloheptafhlimidazo (4. 5-d]pyridine-4-ainine 

(110) l-f2-(4-andnpphenyl)ethyll-2-n-butyl-1.6,7.8.9.10- 
hexahydrocyclohepta [bJ imidazo [4 , 5-dlpyridine-4-ainine 

(111) l-t2-(4-aiidnophenyl)ethyl]-2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-dJpyridine-4- 
amine 

( 112 ) 1 - [ 2 - ( 4-aniinophenyl ) ethyl J -2 -e thoxyme thyl-1 .6.7,8,9.10- 
hexahydrocycloheptarb] imidazo [4 , 5-d]pyridine-4-ainine 

(113 ) N- [4- [2- {4-ainino-lH-iinidazo [4. 5-c J quinoline-1- 
yDetlyl] phenyl J acetainide 

(114) N- 14- 12- (4-ainiao-2-methyl-lH-iiiddazo (4, 5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(115) N-t4-t2-(4-amino-2-.ethyl-llf-imidazo[4,5-c]qiiiiioline-l- 
yl)ethyl]pheiQrll acetainide 

(116 ) N- [4- (2- (4-ainino-2-n-propyl-lH-imidazo [4 , 5-c] quinoline-1- 
yl)ethyl]phenyll 

acetamide 

(117 ) N- (4- [2- (4-aiiiino-2-n-butyl-lH-iiiiidazo [4, 5-c]quinoline-l- 
yl) ethyl]phenyl] acetainide 

(118) N-t4-[2-(4-ainino-2-cyclppropylinethyl-lH-iinidazo[4,5- 
cl quinoline-l-yl ) ethyl] phenyl] acetainide 

(119) N- [4- 12- (4-ainino-2-ethoxyinethyl-lH-iniidazo [4,5- 
c ] quinoline-1 -yl ) ethyl ] phenyl ] acetainide 

(120) N- [4- [2- (4-amino-6 ,7,8, 9-tetrahydro-lH-iinidazo [4 , 5- 
c J quinoline-l -yl ) ethyl ] phenyl ] acetamide 

(121) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazo[4,5- 
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cJ<iulaoline-l-yl)ethyl]phenyl] acetamide 

(122) N- 14- [2- (4-amino-2-ethyl-6; 7,8. 9-tetrahydro-lH- 
Imidazo [4. 5-c] quinoline-l-yi) ethyl] phenyl] acetamide 

(123 ) N- [4- [2- (4-amino-6, 7,8, 9- tetrahydro-2 -n-propyl-lH- 
imidazo [4, 5-c]qiiinoliae-l-yl) ethyl Jphenyl] acetamide 

(124) N- [4- [2- {4-amlno-2-n-butyl.6, 7, 8, 9-tetrahydro-lH- 
iinida2ot4,5-c]qdinoline-l-yl)ethylJphenyl] acetamide 

(125) N- [4- 12- (4-amino-2-cyclopropylmethiri-6, 7 , 8. 9-tetrahydro- 
lH-imidazot4,5-cl<Iuinoline-l-yl)ethyl]phenyl] acetamide 

(126) N- [4- [2- (4-amino-2-etho3cymethyl-6 ,7,8, 9-tetrahydro-lH- 
imidazo [4 , 5-cl quinoline-l-yl) ethyljphenyl J acetamide 

(127) N- [4- [2- (4-amino-l, 6, 7,«-tetralQrdrocyclopenta 
[b] imidazo [4, 5-d]pyridin-l-yl) ethyl Jphenyl] acetamide 

(128) N- [4- [2- (4-amino-l, 6, 7, 8-tetrahydro-2-methylcyclppenta 
[b] imidazo [4, 5-dJpyridin-l-yl) ethyl Jphenyl j"^ acetamide 

(129) N- [4- [2- (4-amino-2-ethyl-l, 6, 7, 8-tetrahydrocyclopenta 
lb] imidazo [4 , 5-d] pyridin-l-yl ) ethyljphenyl J acetamide 

(130) N- [4- [2- (4-amino-l, 6, 7, 8 -tetrahydro-2 -n-propylcyclqpenta 
[b]imidazoI4,5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(131) N-(4-[2-(4-amino-2-n-butyl-l,6,7,8-tetrahydro-2- 
cyclopenta [b] imidazo [4 , 5-d] pyridin-l-yl ) ethyl] phenyl] acetamide 

(132) N- [4- [2- (4-amino-2-<iclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridin-l-yl) ethyljphenyl] 
acetamide 

(133 ) N- [4- 12- (4-amino-2-etho3(ymethyl-l ,6,7,8- 

tetrahydrocyclopenta[b]imidazo[4,5-d]pyridin-l-yl)ethyl]phenyl] 
acetamide 

(134) N- 14- [2- (4-amino-l, 6, 7,8. 9, 10-hexahydrocyclohepta 
[b]imidazo[4,5-d)pyridin-l-yl)ethyl]phenyl] acetamide 

(135) N-[4-[2-(4-amino-l,6,7,B,9.10-hexahydro-2- 

methylcyclohepta[blimidazoI4,5-dJpyridin-l-yl)ethylJphenylJ 

acetamide 

(136) N- [4- 12- (4-amino-2-ethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta [b J imidazo [4 , 5-d J pyridin-l-yl ) ethyl J phenyl J 
acetamide 
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<137) N- [4- r2- (4-ainlao-l ,6,7,8,9. lO-hexahydro-2-a- 

propylcycloheptatbJlinidazo[4,5-d)Dyrldin-l.yl)ethyllphenyll 
aceteunide 

(138) N-I4-[2-{4-aiiiino-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] Imidazo [4 , 5-d J pyridin-l-yl ) ethyl 1 phenyl ] 
acetamide 

(139) N-[4-[2-(4-ainlno-2-cyclppropylaiethyl-l,6,7,8,-9,10- 

hexahydrocyclohepta[bJlalda2o[4,5-dlRyri4in-l-yl)ethyl]phenylJ 
acetamide 

(140) N-t4-[2-(4-amino-2-ethcncyinethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [bj imidazo [4, 5-d]pyridln-l-yl) ethyllphenylj 
acetamide 

(141) l-[2-[4-(methylalnino)phenylJethyl]-lH-imidazor4,5- 
c ] guinoline-4 -amine 

(142) 2-methyl-l-r2-[4-{methylamino)phenylj'ethyll-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(143 ) 2-ethyl-l- [2- 14- (methylamino) phenyl] ethyl] -iH-imidazo (4,5- 
c] guinoline-4 -amine 

( 144 ) [2- [4- (methylamino ) phenyl ] ethyl ] -2-n-propyl-lH- 
imldazo [4 , S-e] quinoline-4 -amine 

(145 ) 2-n-butyl-l- 12- [4- (methylamino) phenyl] ethyl] -IH- 
iaiidazo [4 , 5-cl quinoline-4 -amine 

(146) 2-cyclpprppylmethyl-l- [2- (4'- (methylamino) phenyl J ethyl] -IH- 
imidazo [4 , S-cJ quinoliae-4-amine 

(147 ) 2-ethoxymethyl-l- [2- [4- (methylamino) phenyl J ethyl J -IH- 
inidazo [4 , 5-c] quinoline-4-amine 

(148) 6,7.a,9-tetrahydro-l-[2-I4-(methylamino)phenyl]ethylJ-lH- 
imidazo [4, 5-c]quinoline-4-amine 

(149 ) 6.7.8, 9-tetrahydro-2-methyl-l- [2- [4- (methylamino) 
Phenyl J ethyl] -IH-imidazo [4 . S-c] quinoline-4 -amine 

{ 150 ) 2-ethyl-6, 7,8. 9- tetrahydro-1- [2-14- (methylamino) 
phenyl ] ethyl ] -IH-imidazo [4 . 5-c] quinoline-4 -amine 

(151) 6.7,8, 9- tetrahydro-1- [2- [4- (methylamino) phenyl] ethyl] .2-n- 
propyl-iH-imidazo[4,5-c]quinoline-4-amine 

(152) 2-n-butyl-6,7,8,9-tetrahydro-l-[2-t4-(methylamino) 
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Phenyl J etliyl J -IH-lmidazo [4. 5-cl quinoline-4-amine 

(153 ) 2-cyclpprpRylnethyl-6, 7, 8, 9-tetrahydro-l- [2- [4- 

(inetlqrla»iao)phenyl]ethyl]-lH-iMda2o[4,5-c]quinollne-4-«oine 

(154) 2-ethoxyinetbyl-6. 7, 8, 9-tetrahydro-l- [2- 14- 
(inethylaaino)phenyl] ethyl] -iH-imidazo [4 , 5-cJ quinoline-4. amine 

(155) 1,6,7. 8-tetralvdro-l- [2- [4- {inethylainino)phenyl J 
ethyl]cyclqpent4rb]liaida2ot4,5-dlpyridine-4-ainine 

(156) l'6»7.8-tet:rahydro-2-iBetlQrl-l-[2-[4-(inethylainino) 
phenyl] ethyl] cyclopenta [bj imidazo [4 , 5-d]pyridine-4-ainine 

(157) 2-ethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl J ethyl J cyclopenta [bJ imidazo [4, 5-dlpyridine-4-aiiiine 

(158) 1.6.7, 8-tetrahydro-l-[2-f4-(inethylainino)phenyl] etlvl]-2- 
n-propylcyolopenta [bJ Imidazo [4 , 5-dJpyridine-4-amine 

(159) 2-n-butyl-l,6,7,8-tetrahydro-l-[2-[4-(aethylamino) 
Phenyl]ethyl]cyclQpenta[blinida2o[4,5-d]pyridine-4-amine 

(160) 2 -cyclpprppylnethyl-l, 6, 7, 8-tetrahydro-l- [2- £4- 

(inethylainino)phenyl]ethylJcyclopenta[bJiinidazot4,5-dJpyridine-4. 

amine 



(151) 2-ethoxymethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- (methylamino) 
Phenyl ] ethyl ] cyclopenta [bJ imidazo [4 , 5-d] pyridine-4 -amine 

(162) 1, 6, 7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 

phenyl]ethyl]cyclohepta[brimidazo[4,5-d]pyridine-4-amine 

(163 ) 1,6,7,8,9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 

Phenyl]ethylIcyclohepta[b]imidazo(4,5-d]pyridine-4-amine 

(164) 2-ethyl-l,6,7,8,9.10-hexahydro-l-(2-t4-(methylamino) 
Phenyl] ethyl] cyclohepta[b] imidazo [4 , 5-d]pyridine-4-amine 

(165) 1.6,7,8,9,10-h«cahydro-l-[2-[4-(methylamino)phenylJ 
ethyl] -2-n-propylcyclohepta[b] imidazo [4 , 5-d]pyridine-4-amine 

(166) 2-n-butyl-l, 6, 7 , 8 , 9, 10-hexahydro-l- [2- [4- (methylamino) 

Phenyl]ethyl]cycloheptaIb]imida2o[4.5-dJpyridine-4-amine 

(167 ) 2-cyclppropylmethyl-l, 6,7,8,9, 10-hexahydro-l- [2-14- 

(methylamino)phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4- 

amine 



(168) 2-ethoxymethyl-l,6.7,8,9,10-hexahydro-l-[2-[4-methylamino) 
Phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 
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• ''i*^ n<>v«l IMsubstituted «xyl)alJqrl-lH-i^dazopy^^ 
amine derivatives r^resented by general fonnula (1) above 
according to the invention »ay be produced 1^ any of various 
different processes. As the first form of a production process 
for the invention there nay be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078, which 
production process allows synthesis of compounds of general 
formula^ (1) wherein is a group represented by SO^V,- CONrV 
or NR R or a hydroxyl group and r' is a hydrogen atom, of which 
R is a lower alJqrl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or uasubstit^ted benzenesulfonyl 
grot^. 

an . (Ill) m . 



(V) 



(Step 7) 



(VII) " (HiT, 



HHx 
(I) 
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, ^ ^^resented by SO^V, conrV or NR" r- or 

a hydroxyl gro^p, when R- is a hydrogen atom R- is a lower 
alkanesulfonyl grot^, lower alkanoyl group, lower allcyl group or 
a Wrtr ^"^^^^-^^ benzenesulfonyl group^hrR"' is 

benzyl group, lower alkanesulfonyl group, lower alJcanoyl group 
or a substxtute^ or unsubstituted benzenesulfonyl group, L I', 

l'/«oi ; , / °' represented by dotted 

and solid lines are as defined above. - 

compounds r^resented by general formulas (ii, and (iii, as 
starting materials in the production process for the invention 
are known compound? or commercially available conpounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p.726 (1975) and elsewhere. 

Specifically, in Step 1 a compound represented by general 
fonmila (II) may be reacted in the presence' or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from O'C to the reflux ten^jerature of the 
solvent, to obtain a compound of general formula (III) . 

In Step 2, the compound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorxnating agent, for exanple phosphorus oxychloride, thionyl 
Chloride, phosgene, oxalyl chlor4d4 or phosphorus pentaohloride 
at from Cc to the reflux" teB5,erature of the solvent, to obtain a 
compound of general formula (iv) . 

In Step 3, an amine represented by the following general 

formula (IX) S^iejraj. 



r 

„*l h e- sr- (CHa)„-NHa 



wherein R^', r', r\ m, „ and Y are as defined above, 
production processes for which are disclosed in Japanese 
unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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vol.20, P.1212 (1977), etc., nay be reacted with a conpound of 
general fonmila (IV) in an inert solvent such as H,N- 
dimethylfonnamide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -lO'C to the reflux tenperature of the solvent, 
to obtain a conpound of general formula (V) . 

In Step 4, the nitro group of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a conpouhd of general formula (VI) . 

In Step 5, the conpound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general formula (X) 

R*C(OR), (X) 
wherein R represents a lower alkyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as Ivdrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as H,N- 
dimethylformamide or methylene chloride at from 0"C to 200'C, to 
obtain a compound of general formula (Vll) (provided that when 

of general formula (VI) is a SOjtm, group, R»* represents a 
group SO^=C(OR)R« due to the reaction conditions). However, 
depending on the compound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
following general formula (XI) 




(XI) 



wherein R, R*", r», r', r\ r«, „, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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toluene at from Q-c to 200-c to obtain a confound of 
formula (VII). aenerax 

where Z is a chlorine ato. or bromine atom, and is as defined 
above, .n the presence or in the absence of an acid catalyst 
such as p-toluenesulfonic acid and in the presence or in the 
absence of an inert solvent such as N,N-dimethylfonnamide 
acetonitrile or toluene at from O'C to 200-C to obtain a compound 
of general formula (VII) (provided that wh^n of general 
formula (VI) is a hydroxyl group, R- represents a group OCOR*) . 

As another alternative method, the compound of general 
formula (VI) may be reacted with a confound represented by the 
tollowing general formula (XIII) 

R*COOH (XIII, 

rf ^"''"'^ P^---^- - - the absence 

Id ^It " hydrochloric acid or sulfuric acid 

and on the presence or in-the absence of an inert solvent such 
as N,N-dimethylformamide or methylene chloride at from O'C to 
200»c to obtain a compound of the following general formula (XIV) 



(XIV) 

T^^rf ^vr"^^*"^ * °^ fo^"!* 

lyi) is a hydroxyl group, and in all other cases R^, r\ r\ r«, 
R , m, n, X and Y are as defined above, after which this compound 
be treated with a chlorinating agent to obtain a cox^ord of 
general formula (VII). Por the chlorinating reaction, when r' of 
the con5,ound of general formula (XIV) is a hydrogen atom or a 
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linear or branched aljyl group substituted with a lower alkoxy 
group, halogen atom or cyclic alkyl grow, the compound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent, and when R« of the compound of general 
formola (XIV) is a linear or branched alkyl group with one or 
more hydro^qrl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyi group(s) with a protecting 
-group such as acetyl (In which case R* represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phosphprus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus .pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride at from O'c 
to the reflux temperature of the solvent, to obtain a compound 
of general formula (VII) (provided that when R* of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In step 6. the compound of general formula (VII) and phenol • 
may be reacted with an alkali such as sodium hydroxide or 
potassium hydroxide in the presence or in the absence of an 
inert solvent such as N,N-diinethylfonnamide or methylene 
chloride at from O'C to 200»C to obtain a compound of general 
formula (VIII). 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O'C to 200»C to obtain a compound of general 
fonmila (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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wherein R» represents a lower alkyl group or benzyl group, and 
R , R , R , R , R*, m, n, X and Y are as defined above. 

Specifically, in Step 8 a conipound of ^eral formula (V) 
obtained by the first form described above and a dibenzylamine 
or N-lower alkyl-N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N, N-dimethylf oimamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0»C to 
200"C to obtain a compound of general formula (XV) . 

In Step 9, the nitro ^oup of the conpound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for exarnple a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a contpound of general formula (XVI) . 

In Step 10, the compound of general formula {XVI ) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the same manner as step 5 
above and under the same conditions, to obtain a compound of 
general formula (XVIt) . 

In Step 11, the conpound of general formula (XVli) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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add. to obtain a coiqKnmd of general formula (i) . 

As the third form of the production process there nay be 
mentioned a process of producing a co«s«und of general formula 

(I) vrtierein is a group represented by NR"r" and r" is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a compound of general formula (I) that can be obtained by the 
first form desciribed above wherein R^ is a group represented by 
«R R and R is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-prppanol, isopropanol. n- 
butanol, sec-butanol, tert-butanol, etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric add or ap alkali such as sodium hydroxide or potassium 
hydroxide in a range from room tenperature to the reflux 
tenperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R* is a group represented by I1R"r" and either r" and r" is a 
iQTdrogen atom while the other is a hydrogen atom or a lower 
allcyl group. Specifically, a compound represented by the 
following general formula (XVIII) 




(XVIII } 

where r" represents a lower alJ^yl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyi group or benzyl group and R*. R*. R*, 
R\ m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 



wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfur atom, and r', r', r\ r% r*, 
n, X and Y are as defined above. 

Specifically, in Step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from 0"C to 200"C, 
to obtain a contpound represented by general formula (XX) . As 
exaii5)les of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alJcylure thane and aUqrlisocyanate, and as examples of 
thioureating agents there-may be mentioned thiourethane, 
alJcylthiourethane, alkylisothiocyanate , etc. 

As the sixth form of "the production process there may be 
mentioned the following production process. 

(xni) 




lAerein r', R% r\ r«, a, n, X and Y are as defined above. 

Specifically, in Step 13 « conpound of 'general fornwla (XJCI) 
that can be obtained by the first or second foxm of the 
production process described above nay be reacted with an 
appropriate dehydrating agent at from O'C to 200-0 to obtain a 
conpound represented by general formula (XXII} . As examples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, nethanesulfonyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anlQFdride, etc. 

In Step 14, the coavound of general formula (XXH) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 



«"»> _ an) 

f " «■ 
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wherein r" represents a lower alkyl group, and r', r", r*. r\ m. 
n, X and Y are as defined above. 

Specifically, in Step 15 a confound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a compound represented by general formula 

(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound r^resented by general formula (XXVI) . 
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In step 17, the comound of « 

reacted with an alcohoTs^ ! ^""^^ »^ 

presence of an aBpr^rLtel^^ ° °' " "^"^ ^« 

tea«,erature to '° ' range fro. roo. 

a confound represen^^ ^"^""^"^^ solvent, to obtain 

V « represented by general formula (xjcvtti 
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wherein R» r,pr«ents a lower alkyl „o«,. and R', r- r. „ 
n, X and Y are as defined above ""'•'>. K . H , m, 

.eneral Llia'^^'^"™ " " -^"-'e-' 

the absence ctT^JZ\T " " " ^ 
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« onert soavent such as N.N-dl™thyl,ox^de. an alcohoT 
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fiuch as methanol, ethanol, etc. or netlvlene chloride in a range 
from O'C to 200-C, to obtain a conpound represented by general 
formula (XXX). 

In Step 20, the oxime group of the consjound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a confound represented by 
general formula. (XXXl) . As e3caii5)les of appropriate catalysts 
there may be mentioned platinum. Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water- or ammonia gas under temperature 
conditions of from room temperature to 200"C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective component a novel 
1- (substituted aryl)alkyl-lH-imidazopyridine-4-amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can btf'produced by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc.), disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents -(magnesium 
stearate, talc, etc.), coating agents (l^rdroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat. etc.); for injections or eye 
drops and ear drops there may be used formulating components 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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.(dxstUled water for injection, physiological saline, propylene 
glycol, etc.}. pH regulators (inorganic or organic acids or 
bases), isotonlzing agents (salt, glucose, glycerin, etc.) and 
stabilizers; and for eye ointments and external preparations 
there nay be used appropriate formulating components such as 
ointments, creams and tackifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etc.) 

The dosage of the compounds for patients under treatment 
will depend on the symptoms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

. [Exasples] 

The present invention will now be explained by way of 
reference exaaples and examples which, however, are in no way 
intended to restrict the invention. . "* 
Reference Exanple 1 

.2- [4- {methylamino)phenyl] ethylamine -hydrochloride 
(1) N-[4-(cyanomethyl)phenyl]forinamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at 50«C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide. a;iueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanomethyl) phenyl] formamide 
(melting point: 103 .0-105. 0'C) . 

(2) 2- [4- (inethylamino)phenyl J ethylamine. hydrochloride 

To a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrofuran, while stirring on ice. After heating the 
mixture to room tenperature, a solution of 19.3 g of N-(4- 
( cyanomethyl) phenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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.stirring at room tenperature for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrahydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room tenperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0'C. 
Elemental analysis: CVHj«N,-2HCL 
Calcvdated: C, 48.44; H, 7.23; N, 12.55 
Pound: C, 48.39; H, 7.29; N, 12.59 

Reference Exanple 2 

2- 14- (2-aminoethyl)Phenyl J -2-methyl-l, 3-dioxolane 

(1) N-[2-[4-(2-metl^l-l,3-dloxolan-2-yl)phenyl]etlvl] 
tr i f luor oace tamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethylj 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid«lH|0 were added and 
the mixture was refluxed'for 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered", and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N-I2-I4- (2-methyl- 
l,3-dioxolan-2-yl)phenyl] ethyl] trifluoroacetamide (melting 
point: 72.0-74.0*0. 

( 2 ) 2 - [ 4 - { 2 -aminoethyl ) phenyl ] -2-me thyl-1 , 3 -dLoxolane 

After dissolving 11.0 g of N-I2-[4-(2-metlyl-l,3-dioxolan- 
2-yl)phenyl]ethyl] trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room tenperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (if) 

NMR spectrum * (C3X:i,). pp„».. 1.65(3H. s) , 2.74C2H. t, J=6.SHz), 
2. 97-3. 00 (2H, m) , 3.79 (2H, t, J=2Hz) , 4.03 (2H, t, J=2ife), 
7.18(2H, d. J=8Hz), 7.41(2H, d, J.8H2) 

Reference Bxanple 3 ' 

N- [1- [4- (2-ainiaoethyl)pheivlJethylJ aeetamide. hydrochloride 

(1) N-[l-[4-t2-(tert-butoxycarbonylaaiiao)ethyl]phenylJethyll 
' aeetamide 

To 10.0 g of r4-[2-(tert-butoxycarbonylaadno)ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at 60"C, 80 atmospheres.. After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under reduced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N- [1- [4- [2- (tert-butoxycarbonylamino) 
ethyl]phenyl] ethyl] acetaSide (melting point: 138. 0-140. 0»C). 
(2) N-[l-[4-(2-aminoethyl)phenyllethyl] aeetamide- hydrochloride 

After dissolving 9.00 g of N-[l- [4- [2- (tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl J aeetamide in 18 ml of 
methanol. 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. O'C. 
Elemental analysis: CuHJT,O.HCL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, .59.25; H, 7,61; N, 11.48 
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Reference Exainple 4 

2-[4-(dibenzylamino)phenylletliylainine.hydrochloride 

(1) N-[2-l4-(dibenzylajnino)phenyl]ethyl] trifluoroacetamide 

To 1.00 g of N-t2-(4-andnophenyl)ethsrl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N,K- 
dimethylformamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50-C for one hour. After adding water and 
extracting with dietlyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-[2-[4- 
(diben2ylamino)phenyl]ethyll trifluoroacetamide (melting point: 
142. 0-144. 0'C) . 

(2 } 2- [4- (dibenzylamino)phenyl] ethylamine -hydrochloride 

To 1.00 g of N-[2-r4-(dibenzylamino)ptienyl]ethyl] 
trifluoroacetamide there were added 3 ml of methanol and. 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60»C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain 1.00 g of colorless crystals. 
Recrystallization from a mixed s61ution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. O'C. 

Elemental analysis: C^^,.2HC1.1/4H,0 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Example 5 

4- (2-aminoethyl) - a-methylbenzyl alcohol -hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room teaperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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fether. dried and then concentrated under reduced pressure. The 
resulting faint yellow liquid was dissolved in 150 ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of water, the mixture was stirred at room temperature 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171.0-172. 0'C. 
Elemental aneaysis: C^H^^O^HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Bxaiqple 6 

4 - ( 3 -aminopropyl ) benzenesulf onamide • hydrochloride 

(1) N- ( 3 -phenylpr opyl ) ace tamide 

To a solution of 1.00 g of 3 -phenylpr opylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
tenperature for one hour. The solvent was distilled off tinder 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, and-after adjusting the liquid to pH 3-4 
it was separated. After washing, the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N- (3- 
phenylpropyl) ace tamide . 

(2) 4-I3-(acetylamino)propyl]ben2enesulfonyl chloride 

To a solution of 1.00 g of N-{3-phenylpropyl)acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3-(acetylamino)propylJben2enesulfonyl chloride. 

(3 ) 4- [3- tacetylamino)propyllbenzenesulf onamide 

A mixture of 1.20 g of 4-[3-(acetylamino)prppyl] 
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benzenesulfonyl chloride. 6 al of tetrahydrofuran and 3.0 g of 
ammonia water was stirred at room teiqperature for 7 hours 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- {acetylamino)propyl]ben2enesulf onamide . 
(4) 4- ( 3 -aminopj'ppyDbenzenesulfonamide* hydrochloride 
A mixture of 1.95 g of 4-[3- (acetylamiho)propylj 
benzenesulfonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 1.89 {2H, quint, J=8Hz) , 2.74 (2H, t, 
J=8Hz), 2.80 (2H, t, J=8Hz), 7.20 (2H, br-s) , 7.40 (2H, d, J=8.5Hz), 
7.76 (2H, d, J=8.5Hz), 7.93 (2H, br-s) 

Reference Example 7 

N- [4- { 2 -aminoethyl) phenyl] -4-methylbenzenesulf onamide 
(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2-(4-nitrophenyl)ethylamine. 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trifluoroacetic anhydride 
while cooling on ice, and" the mixt^ire was stirred at room 
teniperature for 30 minutes. Aft6r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N- 
[2- (4-nitrophenyl) ethyl] trifluoroacetamide . 
(2) N-[2-(4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N- [2- (4-nitrophenyl) ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal temperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated' 
under reduced pressure to obtain 33.4 g of N-(2-(4- 
aminophenyl) ethyl] trifluoroacetamide. 
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•(3 ) N- [4- [2- ( trlf luoroacetylamino) ethyl]phenyl J -4- 
metlorlbenzenesulfonamide 

To a mixture of 10.0 g of N-t2-{4-aininpph«iyl)ethyll 
trifluoroacetamide, 50 ml of methylene chloride and 7.9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride vAile stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off to obtain 10.7 g of N- 
[4- 12- (trifluoroacetylamino)ethyl]phenyl] -4- 
methylbenzenes\ilf onamide . 

(4) N- [4- (2-amino*.thyl)phenyl] -4-methylben2enesulf onamide 

A mixture of 13.4 g of H-[4-[2-(trifluoroacetylamino)ethylJ 
phenyl ]-4-methylbenzenesulf onamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide acjueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressxire. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated xmder reduced pressure to obtaiii 12.0 
g of a light yellow liquid. 

NMR spectrum * (DBSO) ppm: 2.33 (3H. s) , 2.76(2H, t, J=8.5Hz). 
2.96(2H,. t, J=8.5Hz), 7.05(2H, d, J=8.5Hz), 7.10(2H, d, J=8.5Hz), 
7.34 (2H, d, J=8Hz), 7.65(2H. d, J=8Hz) , 8.40 (2H, br-s) 

Reference Example 8 

4- (2-aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 
(1) N-(2-phenylethyl)acetamide 

To a solution of 15.0 g of 2-phenylethylamine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
terperature.for one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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■ (2 -pheiiyletliyl ) acetamide . 

(2) 4-r2-(acetylaiiiino)ethyl]benzenesulfonyl chloride 

To a mixed solution of 98.2 g of N-( 2 -phenylethyl) acetamide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid vMle cooling on ice. After refluxlng for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered of iE and then washed with 
water to obtain 88.3 g of 4-[2-(acetylamino}ethyll 
benzenesulfonyl chloride. 

(3) 4-t2-(acetylamino)etbyll-N-methylben2enesulfonamide 

To a solution of 5.00 g of 4-t2-(acetylamino)ethyll 
benzenesulfonyl cWoride in 25 ml of tetrahydrofuran there was 
added at room temperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
(acetylamino) ethyl] -N-methylbenzenesulf onaSiide. 

(4) 4- (2-amlnoethyl) -N-methylbenzenesulfonamide 'hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino)ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N l^drochloric acid was 
stirred at 110"C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue %#as washed • 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum * (DMSO) ppffl: 2.42 {3H, s), 3.02(2H, t, J=5Hz) , 
3.07(2H, t, J=5H2), 7.40(1H, br-S) , 7.57 (2H, d, J=8H2) , 7.74 (2H, 
d, J»8Hz), 8.08(2H, br-s) 



Reference Example 9 

4 - ( 2 -aminoe tlqrl ) -N-propylbenzenesul f onamide 
(1) N-propyl-4> [2- (trif luoroacetylamino) ethyl] 
benzenesulfonamide 

To a solution of 13.4 g of 4-[2-(trifluoro&cetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on £ce, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and metlylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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•( trif luoroace tylamino) ethyl ] benzenesulf onamide . 

(2 ) 4- (2-aminoethyl) -N-prppylbenzenesulf onaoide 
To a solution of 15.3 g of N-prppyl-4-[2- 

(trifluoroacetylaiiiiao)ethyllben2ene8»ilfonainide in ISO ml of 
methanol there was added at room tenperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum * (DMSO) ppm: O.80(3H, t, J=7Hz), 1.40 {2H, sextet, 
J=7Hz), 2.70(2H, t, J^lHz) . 2.97(2H, t, J=7.5H2), 3.09(2H, t, 
J=7.5Hz), 4.23 (IH, br-s) , 7.46(2H, d, J=8H.z) , 7.74 (2H, d, J=8Hz) . 
7.80-8.00 (2H, br-s) 

Reference Exanple 10 

4- { 2 -aminoethyl ) -N, N-dimethylbenzenesul f onamide • hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N,N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature- 17. 2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N,N- 
dimethylbenzenesulf onamide . 

(2) 4- (2 -aminoethyl) -N,N-dimethylbenzenesulf onamide- 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at lOO'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 2.62(6H, s) , 3.01(2H, t, J=8.5Hz), 
3.11 {2H, t. J=8.5Hz), 7.54 (2H. d. J=aHz) , 7.70 (2H, d. J=8Hz) . 
8.00 (2H, br-s) 
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Reference Exaiqple 11 

2- (2-a2ainoetfayl)benzenesizl£oiiantlde 

(1) 5-broino-2- [2- (trif luoroacetylamino) ethyljbenzenesulf onyl 
chloride 

To a solution of 15.5 g of N-[2-(4-bromophenyl)ethyll 
trifluoroacetainide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for s^aration. the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl Ibenzenesulf onyl 
chloride. 

( 2 ) 5 -bromo-2 - [ 2 - ( trif luoroacetylamino ) ethyl ] benzenesul f onamide 

To a solution of 25.5 g of 5-bromo-2-[2- 
(trifluoroacetylamino) ethyl Ibenzenesulf onyl chloride in 38 ml of 
tetrahydrofuran there was-, added 45 ml of ammonia water while 
cooling on ice, and the mixture wa's stirred at room temperature 
for one hour. The reaction mixture was concentrated xinder 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl 1 benzenesixlf onamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl Ibenzenesulf onamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyljbenzenesulf onamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 
(trif luoroacetylamino) ethyljbenzenesulf onamide. 

( 4 ) 2 - ( 2 -aminoethyl ) benzenesul f onamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl J 
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benzenesulfonamide, 110 ml of methanol and 66 ml of a 10% sodium 
hydroxide aqueous solution was stijrred at room tea^jerature for 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 3.10(2H, t, J=7Hz), 3.30(2H, t, 
Js7Hz), 7.43-7.47 (2H, m) , 7.50-7. 60 (SH, m) , 7.90-7.93 (IH, m) 

Reference Example 12 

3 - { 2 -aminoe thyl ) benzenesul f onamide 

( 1 ) N- i 2 - { 4 -bromophenyl ) ethyl ] tri f luoroace tamide 

To a solution of 10.0 g of 2- (4-bromophenyl)ethylamine in 
100 ml of metl^ylene chloride there was addf d 21 ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room tenperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-[2-(4- 
bromophenyl ) etl^l ] trif luoroace tamide . 

( 2 ) 2 -bromo-5- [ 2 - { trif luoroace tylamino ) ethyl 1 benzenesul f onyl 
chloride 

To a solution of 15. "S g of N-[2-(4- 
bromophenyl) ethyl 1 trif luoroace tamide in 45 ml of metl^iene 
chloride there was added 10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexauie and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5-[2- 
( trif luoroacetylamino ) ethyl ] benzenesul f onyl chloride . 

(3) 2-bromo-5- [2- (trif luoroacetylamino) ethyl Jbenzenesulf onamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
(trif luoroacetylamino) ethyljbenzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture %«as stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-[2-(trifluoroacetylamino)ethyll 
benzenesulfonamide. 

t 

(4) 3- [2- (trifluoroacetylamino) ethyl] benzenesulfonamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trifluoroacetylamino) 
ethyl] benzenesulfonamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the fUtrated was concentrated under reduced 
pressure to obtain 4.00 g of 3- [2- (trifluoroacetylamino) ethyl] 
benzenesulfonamide. 

(5) 3-(2-aminoetlvl}benzenesulfonamide 

A mixture of 4.00 g of 3- [2- (trifluoroacetylamino) ethyl] 
benzenesulfonamide, 40 ml of methanol and i^4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding^ ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtedji 4.30 g of 
colorless crystals. 

NMR spectrum * (DMSO) ppm: 2.98t2H. t, J=8Hr) , 3.08(2H, t, 

J=8Hz), 7.25(2H, br-s), 7.48-7.58 (2H, m) , 7.70-7.78(2H. m) , 
7.81(2H, br-s) 

Reference Exaiqple 13 

4 - [2 - [ ( 2-chloro-3 -ni troquinolin-4-yl ) amino ] ethyl ] benzamide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylformamide there was 
added 4.35 g of 4- (2-aminoethyl)benz&mide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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tinder reduced pressure. The residue «ms washed with ispprppyl 
ether to obtain 5.89 9 of brown crystals. Recrystallization 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217. 5-218. S'C. 
Elemental anadysis: Cj^ClN^O, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; 3.88; N, 15.04 

The conqpounds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Example 13. 
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Fropertles 
( reczys talliza tion 
solvent) 


Elemental analysis 


Ref . 
Ex. 14 


GQHHHe 


ecystals 

(BtOH) 
BD? 194.0-1 Qf? ftV* 


Calc.: C,59.307l,4.4i| H,14.56 
Pound: C, 59.30; B,4.59| N,14.29 


ReT 
Bx.15 


OK 


yaUowisii broim 
ezystala 
(AeOBt) 


Calc. J C,S9.40mmK5J| n, 12.22 
round: C,59.32| E,3.83; ir»12.20 


Ref, 
Ex.16 


CO,Bt 


orange needle-lDce 
ezystals 

BIDS 122. 0-124. 0*C 


Calc: C.60.081 H.4.5if H^O.Sl 
Found: C, 60.15; H,4.32; 10.56 


ReE 
Ex.17 




yellow czystalB 
(Bt,0) 


C„H„C1N,0, 
Calc: C, 60.95; H,4.87; N,10.15 
Found: Ct60.63; H,4.77f M,10:19 


Ref. 
Ex.lB 




yellow exystala 

(XBfP-B,0) 
mo: 199. 5-201. 5"C 


C ^„C1NAS 
Calc: C,50.19; H,3.72; N,13.77 
Found: C, 49.99/ H,3.56; N,13.48 


Rec. 
fix.l9 




yellow needle-like 
ezyatala 
(CB,ai) 

hid: 178. 0-179. 0«e 


C.AtCIN.O^ 
Calc: C,51.37; H,4.07; N,13.31 
Found: C,51.46; B,3.96; R,13.47 


Ref. 
Ex. 20 


SO,NHBt 


light yellow needle- 
like ezyatala 
(BtOK) 
no: 183. 0-184. 5T 


C.A,C1K,0,S 
Calc: C,52.47; H,4.40; R,12.88 
Potind: C, 52.78; H,4.34; H,12.77 


Ref. 
Ex.21 




brown needle-like 
crystala 
(iso-PrOH) 
mp: 136. 0-137. 5«C ' 


CLA,C1N,0,S 
. • Wf^j.a^j n^w./x; MfX^.^o 
Found: C,53.80; B|4.70; N,12.63 


Ref. 
Ex.22 


SOjNHe, 


yellow needle-like 
crystals 

WDz 162. 0-163. 0«C 


c.A,ciii.o,s 

Calc: C«52.477 H,4.40; H,12.88 
Found: C,52.57/ H,4.30; N,13.13 


Ref. 
Ex.23 


CHjOH 


yellow csyatals 
(iso-PxOR) 
mo: 169. 0-171. 0»C 


C,^„C1N,0, 
Calc: C, 60.42; H,4.5l; 11.74 
Found: C. 60.72; K,4.23; N,11.71 


Re?: 
Ex.24 




yellow erystala 
(OHF-B^O) 
mot 210. 5-213, 0*e 


CjAtClN,0,S 
Calc: C, 51.37; H,4.07; N,13.31 
Found: C, 51.39; R,4.02; H,13.14 


Ref. 
Ex.25 


KHAC 


yellow crystals 
(EtOH) 
aps i90.0-191.5^ | 


C,^,C1N,0, 
Calc: C,59.30; B,4.45; N.14.56 
Found: C, 59.28; H,4.37; K,14.59 
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R- 


PrppercAea 
( recrys tallixation 
solvent) 


Slfsncatal analysis 


Re£. 
Bx.26 




yellov priom eryatals 
(AeOBt) 
ap: 14fi.S«147.5«^ 


C,^,C1N.0, 

^""y »'15-70 
Pound; C,60,75; H,4,69; H.13.66 


Re£. 
Ex.27 




yellow crystals 

(AcOBt) 
BD: 192. 5-194. 0«C? 


C.HuClNO 

H,5:ii; H,13.57 
Pound; C.61.06; H.5.22; W,13.37 



Tabla 3 



c6c 





R- 


Properties 
<recrystallization 

aolvent) 


Elemental analysis 


Re£. 
Ex.28 




yelloir crystals 

(MeOH) 
mo; 194.0-196.Q*g 


C,^,C1K,0-S 
Calc: C,49.69; H.4.66; N,13.64 
Pound; C,49.55; H,4.76; W.13.S2 


Ref . 
Ex.29 


O^OH 


yellow crystals 

(iso-PrOH) 
HPS 149. 5-151 ■Q'g 


Calc.: C.59.7S; H.S.sV; N,11.61 
Pound; C,59.65; H,5.38; N,11.53 


Ref. 
Ex.30 




yellow crystals 
(AcOEt-iBo-Pr,0) 
BP: 176,5-177.5^ 


C,AiClN,0,S 
Calc: C,50.88; H,4.98; N,13.19 
Pound: C, 50.89; H,4.97; H,13.04 


Re£. 
Ex.31 




yellow prism crystals 
(AcOBt) 
gp; 187.5-188.5^ 


Calc: C,58.69; H,5.44; N,14.41 
Pound! C, 58.64; H,5.45; K,14.30 


Ref. 
Ex.32 




yellowiaji teown 
needle- IDce crystals 
(AcOEt) 
bo: 146. 5-148. O^C 


Calc: C,59.9f; H,5.8V; Ka5.53 
Pound: C, 59.86; H,5.73; N,15.59 


Ref. 
Ex.33 


aiHeNffiV~ 


yellow crystals 

(AcOEt) 
bid: 170. 0-174. 0«C 


C„H„C1N.0, 
Calc: C, 60.50; H,6.04; N,13.44 
Pound; C,60.39; H,6.10; N,13.24 



- 42 - 



® # 



'-die 





ir 




Properties 
(recxystallization 
■olvmt) 


Elemental analysis 


ReC. 
Bx.34 




H 


yellow aeetUe-lUce 
crystals 

no: 232. 0-233. 0*P 


C,^C1N,0,S 
Calc: C,50.15; H,3.72; M,13.77 
Pound: C,50.19; H,3.55i N.13.72 


Re£. 
Bx.35 




B 


yellowisb brom 
crystals 
(CB^CH) 
Bot 225.5-226.5*C 


C,^C1H,0.S 
CalC! C,50.19; H,3.72; N,13.77 
Pound: 0,50.11; H,3.55; N,13.59 


Re£. 
Ex. 36 




Me 


yellowisn brown 
crystals 
(BtOR) 
no: 235. 5-237 -O^e 


Calc: C.51.37; H,4.07; N,13.31 
Pound: C,51.49; B,4.07; N,13.03 


Ref . 
Ex.37 


P-SO^ 


QMfl 


yellowisb bmin 
needle-like crystals 
(StOB) 
no: 238. 0-239. 5'C 


calc: C,49.49; B,3.92; N,12.82 
Pound: C,49.44; H,3.79; H«12.90 


Re£. 
Ex.38 


p-SO/IH, 


CI 


yellow cryetals 
(EtOH) 
no: 236. 0-237. 0*C 


Calc: C,46^2^*f^*3^!20; N.12.70 
Pound: C>46.29? H,3.07; N,12,54 



Table 5 





(reexystallisation 

solvent) 


Eleneatal analysis 


Ref. 
Ex.39 


yellow crystals 

CBtOB) . 
B»: 196. 5-197. 5"C 


CjJHyClN,0,S, 
Calc: C,43.64; H.3.17; N,13.57 
Pound: C,43.7Sf H,3.06; K,13.33 
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Ref. 


a 


Properticw 
(nczystallizatioa 


Blemeatal analysis 


S9C.40 


1 


yeUov aeedle-XikS 
crystals 
(etcjH) 
ap: 2U. 0-213. O^C, 


Calc.: C,48.i2; hJ;34; N,14.26 
Found.- C,49.18; H,3.26; K,14.33 


Ref. 
Bx.41 


3 


yellair plate cxystala 
(CH,CN) 
bo: 215. 0-216. 0«IP 


Calc : C,51.3V, H.4;07; H,13.31 
Fomd: C»51.25; B.4.09? N.l3.n9 






Table 7 




Properties 
(reczyatallisation 
solvent! 


Elemental analysis 


R«r^ 
Ex.42 


yellow ezystals 
(HeOH) 
BPS 216. 0-217 ■0"P 1 


Calc.: C,48.!l2i H^i.M; N,14.12 
Found; C,48.29; H,4,20; H,14.10 
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Re£. 
Bx.43 



NBTs 



bcoMn ^ 

NHR flpeetrum * (CKSO-d.) ppn: 2.32(3H, a), 2.84(2H, t, 

5' 2-^^'^' «*• J-8H*), 7,58<2H. d. J-SHz), 7.fi0- 
J2' ■ ' '•"-''•8S"H, m), 8.36(1H. d. J-8.5Hr); 

IR spectrum V(llq). m*: 3416, 1S28, 1160 



Ref . 
Ex.44 


NBa, 


reddish brown liquid 

NMR spectrum * (CDCl,} ppmz 2.89(2H, t, J-6.5Hx), 3.61(2R, 
?'«£"f-^?i:,l:^^^*^' 5.84(1H, t, J-6.5HX). 6.73(2H, d, 
i'^l' 2-2J J-8H2), 7.20-7.3S(10H, m) , 7.40(1H, t, 
J-8HZ), 7.61(1H, d, J-8Ha), 7.71(1H, t, J«8Hz), 7.89(1H, d, 
J*8Bs) - 

Hoss spectrum m/s: S22, 524(3:1, if) 
IR spectrum V(lia) cm"*: 3416. 1522 


tef. 
BX.4S 


COteOH 


yellow crystals 

NMR spectrum * (CDCl,) ppm: 1.50(3H. d. J-6Hz), 3.00(2H, t, 
?"Z?^U V^^"' J-7H2), 4.92(1H, q, J-6Ks) . 5.86(1H, s) , 
I'lV^L^^L J-«HX), 7.38(2H, d, J»8Hz) , 7.45-7.50 (IH, m) , 
7.65-7.75 (2H, m) , 7.89(1H, d, J.8.5Hr) 

IR spectrum V(lCBr) cm'*: 3424, 1516, 1364 
Itess spectrum m/S! 370, 372f3sl. iT) 
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Ttable 9 




rtiea 



orange liquid 

a^ttim * (CTCl.) pp«: 2.09{2H. qpiintBt, J-7.5HX). 

6 MfM 5 i^i ?' J-^'' *-64(«. 5.52(1H. br-o) , 

«)f 7?f3(t :f-'°"' '-"-SHX). 7.20.7:30(«:' 

IR spectrum V(Uq) cm": 3392, 1522 

" T**triJM m/g. 512. giip.i , 



Reference ExaiiQ)le 47 

N-[4-t2- 1 (2-chloro-3-nltroquinolia-4-yl)ain£noJethylJphenyl]-N- 
methylacetamide 

To 2.59 g of 2-chloro-N-t2-[4-(inethylamino)phenyl]ethylJ-3- 
nitroquinoline-4-ajnine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yelloy crystals. Recrystalllzation from 
ethanol yielded yellow prism crystals with a melting point of 
176. 5-177. 0-C. 

Elemental analysis: C^ClN.O, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Pound: C, 60.28; H, 4.70; N, 14.01 

The conpound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Exanple 47. 

Table 10 



csic 
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(recrystallisation 


Blenental onalysia 


Ref. 
B3C.48 


yellov priiBin czystals 
(IHP) 
not m. 0-172. S«C 


Pounds C,59.50; H,5.63| H,13,93 



Reference Example 49 

2-chloro-5, 6,7. 8-tetrahydro-N- [2- (4- (N-metl^ylbenzylaminto} phenyl J 
ethyl] -3-nitroqalnoline-4-affline 

To a suspension of 36.8 g of 2-chloro-5,6,7,8-tetrahydro-N- 
[2- [4- <inethylainino)phenyl] ethyl] -3-nitrogui^oHne-4-ainlne, 14 .1 
g of potassium carbonate and 370 ml of N,N-diaiethylfonoamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
teitperature while stirring. After stirring at room tenperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then ' dewatered and concentrated under reduced presstire. 
The residue was purified by column chromatograpby [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum v(liq) cm"*: 3432, 1580, 1522 

Mass spectrum m/z : 450, 452(1!*, 3:1), 210 (BP) 

NMR spectrum * (CDCl,) ppm : 1.65-1.80 (4H, m), 2 . 02-2 . 15 (2H, m), 

2.70-2.85(4H, m) , 3.03 (3H, s) , 3.30(2H, q, J»68z) , 4.33 (IH, br- 

s), 4.53 {2H, s), 6.71(2H,*d, J»8.5Hz), 7.01(2H, d, J=8.5Hz), 

7. 15-7. 38 (5H, m) , 7.22 (2H, d, J=7.*5Hz), 7.24{1H, t, J«7.5Hz), 

7.31(2H, t, J=7:5Hz) 



Reference Bxanple 50 

N- [4-t2-t (2-dibenzylamino-3-nitroquinolin-4-yl)amino]ethyl] 
phenyl] ace tamide 

A mixture of 5.75 g of H-(4-[2-I (3-amino-2-chloroquinolin- 

4-yl) amino] etlqrllphenyljacetamide and 11.9 ml of diljenzylamine 

was stirred at lOO'C for 10 hours. Water and 10% l^^tochloric 

acid were added to the reaction mixture, the precipitate was 

filtered off, and the mother liquor was extracted with metlvlene 

chloride. The extract was washed with water and then dei#atered, 

and the solvent was distilled off. The resulting reddish orange 

oily residue was purified by column chromatography [silica gel. 
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ethyl acetate/n-hexane (l'2-2.ni #•« ^ ,™ 

,, * ^-^'J obtain 6.37 g of a reddish 

orange liquid. 

IR spectrum v(liq) on- : 3320, 1668, 1522 

NMR spectrum * (CDCl,) pp„, ; 2.1S(3H, s), 2.88(2H, t, J=7Hz) , 
4.03(2H, q, J«7Hz} , 4.50(4H, s) . 7.00-7.30{13H, «) , 7.42(2H, d, 
J=8H2), 7.S0-7.60(3H, m) , 7.92 (IH, d. J^SHz) 

The confounds for Reference Examples 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Example 
50 • 



HOIMJC 



Table 11 




Re£. 
Bx.51 



■ ^ Pro perties 

reddxsh orange ligtiid ' ■ — 

^J^^J^^^^ 1.48(3H, J«6.5Hz), 1.78(1H, 

^) Isl'im^' 4.50C4H, 

i:l2& I jZl^^' 7.10.7.35(14H, «) , 7.50-7.60(3H, 

» apectrum V(Uq) cm't 3352, 1526 

naag speetnim mf^z 522 tit \ 



Table 12 



Ex. 52 


KHIU: 


n 
2 


— , Properties 

orange liquid 

2*77 2.60.2.75(2H, m) . 

«; i^ir?4^"^^' 3.45(2H, td, J-7, 6Hz), 4.34(4H. 

7.30(10H, m), 7.41(2H, d, JsS.SHz) 
.IR^spectrum Vdial em'S 3316. 1670. 15111 


te£. 
BX.S3 




1 


reddish orange liquid 

ppa; 1.95-2. 05t2H, m) , 
, J-8HZ), 2.B8(2H, t, J>>7Hz), 3.00(2H t 

IR gpeetmm VClio) can"'; 3352. 156Q. 


Ref . 
BX.S4 




1 


'eddiah orange liquid " — 
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® 



1 






mm spectrum ^ (CDCX,) ppm: 2*04(2H, quintet, 
£"Z:?5S*' 2.75 (an, t, j-thx), 2. 76 (an, t, j-7.5h«), 

''■7-^^>' 3.69(2H. q, J-7H«), 4.40(4B, 
4.63(4H, m). 6.68(2H, J«8.5Bzh 6.99(2H, dL 
aao.aasif JaflHsl* 7.20-7.30(12B# m). 
7.32 (4H, t, J-aBs) • 

IR spectrum V(Uq) an*i 3344, X522 
Mftfifl flBsctrumm/zr €72 lit) 



Reference Exanqple 55 

4- [2- [ (2-N-metlvlbeiizylainino-3-xiitro<iuinplin-4-yl) an^ ethyl] 
benzenesul f onamlde 

After dissolving 2.41 g of 4- [2- [ {2-chloro-3-nitroquinolin- 
4-yl)amino]ethyl] benzenesulfonamide in 7.6 ml of N- 
methylbenzylamine, the solution was stirred at lOO'C for one hoxzr. 
After cooling the reaction mixture to room ten^^erature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extract first with water 
and then with sattirated saline and dewaterinig, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, metl^rlene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point, of 156.0-157 .5'C. 
Elemental analysis: C^^ti^iSfi^S 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Exanple 56 

4- [2- [ (3-amino-2-chloroqnxinolin-4-yl) amino] ethyl] benzamide' 

After dissolving 2.05 g of niclcel chloride • 6HjO in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylformamide solution containing 6.41 g 
of 4-(2-[(2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
%ms added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, etl^l acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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Off under reduced pressure. The residue was purified by column 
chromatograplv [silica gel. methylene chloride/methanol OO-l- 
lOslJ] to obtain 2.88 g of light brown crystals. 

Recrystallization from ethanol yielded light yellow crystals 

with a melting point of 220. 0-220. 5"C. 

Elemental analysis: C^,ClN,0 

Calculated: C, 63.44; H, 5.03; N, 16.44 

Found: C, 63.28; H, 4. S3; N, 16.24 

The compounds for Reference Exaniples 57-94 listed in Tables 

13 to 25 were obtained by the same method as Reference Bcaaple 

56. 
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Table 13 







Properties 
(recsystalliMtiozi 


Bleaeatal analysis 


Ex.57 


CQNaMa 


light greaa crystals 

(BtOR) 
bd: 148. 0-150. 0*C 


0^,0111,0 
Calc.i C,64.31; R,5.40i H,15.79 
Pound: C.64.39; a,5.41; N,15.97 


Ra£. 
BX.58 


OH 


£aint broim crystals 
(AcOBt) 
WDi 218.0-220.0% 


C^,01N,0 
Calc: 0,65.07; H,5.147 H,13.39 
Pound: 0,65. 04; H,4.93; N,13.29 


Rs£. 

Bw SO 


CO,Bt 


£aiat broim neadle- 
' lite crystals 

(isQ*Pr,0) 
nps 1". 0-115. 0'C 


«>H„C1N,0, 
Oalc: Ci64.95; H,5.45; N,11.36 
Pound: C,65.09; H,5,41; ir,11.40 


Re£. 
Bx. 60 


<i 


light green crystals 
(BtOR) 
not lij. 0-115. O'C 


Oalc: 0,65.7rfll,^'7i; N,10.95 
Found: 0,65.61; B,5.82; N,10.95 


Re£. 
Ex. 61 


SO^ 


brown needle- like 
crystals 
(HeOB) 
bid: 202.5-204.0*0 


Oalc: C,54.l8^H^*.°^5; R,14.87 
Pound: C,54.11; H,4.47| N,15.07 


Re£. 
Ex. 62 




light bronn crystals 
( AcOEt-n-Hexane ) 
bd: 125.5-126.5*0 


C,^,OlN,0^ 
Oalc: 0,55.31; R,4.90; H,14.33 
Pound: 0,55.14; H,4.81; H,14.09 


lle£. 
Bx. 63 


NBTs 


colorless crystals 

(iso-Pr(S) 
no: 142. 0-142. 5«C 


C^OIN^OS 
Oalc: 0,61.73; H,4.^6; R,12.00 
Pound: 0,61.61; H,4.84; N,11.82 


Re£. 
Bx. 64 


NHAC 


light yelloiTtorism 
crystals 

(CHjCl,) 
mp: 161.5-163.5*0 


C.A.Cllf,0 
Oalc: 0,64.31; H,5.40; H,15.79 
Pound: C,64.12; H,5.24| H,15.65 
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Tahlm 14 



die 





? 


(recrystallisation 
«olvent^ 


BlententaX analysis 


Bx.65 
Ref^ 




light broim czystala 
(Z3HP-B,0) 
nP! 201, 5-202 -!i«r 


Calc.: C,53.61; E,s\h, H,14.71 
Found! C53.67; H.5.46; »;i4:72 


&3C.66 
Ref . 




colorless crystals 
<Bsnzeae) 
gp? 134.0>l34.5^: 


calc.: C,63.59; H.6/46; H,15.61 
Found; C,63.B7; H.6.50; R,15.50 


Ex. 67 


NUeAc 


brown &eedle«>liks 
crystals 
(AcOBt) 
np: 156.0.l«5fl ft«v 


CaAfClNO 
Calc.: C,64.42; H,6.76; H,15.03 
Found: C,64.38; H,6.75; H,14.93 


Ref. 

Ex.68 


CBHeNBAc 


colorless crystals 
CCH,Cl,-n-Hexana) 
to: 132. 0-134 -0»P 


C2.^C1N0 
Calc: C,65.19; H,7.03; W,14.48 
Found: C,65.0t; H,7.15; H>14.40 



ffsble X5 







R" " 


Properties 

(recrystallizatioiv 
solvent 1 


Elemental analysis 


Ref. 
&3C.69 

Ref. 




'K 


greenish brown 
crystals 

(CHjCN) 
mp: ISfl.O-lfin . o^C 


C,^,C1N,0,S.1/8H,0 
Calc: C,53.66; H,4.59; N,14.78 
Found: C,53.78; a,4.34; K.14.67 


Ex.70 


P-SO/IH, 


He 


light broim 
crystals 
(EtOH) 
npt 201. 0-202. 0»c 


Calc.: C,55.il; H,4!90; N,14.33 
Found; C,55.32; H,4.96; 11,14.11 


Ref. 
Ex.71 






light brown 
crystals 
(EtOR) 
BP! 196.5-19B.0«g 


Calc: C,53.13; H,4.71; N, 13.77 
Pound: C,53.15; H,4.71; H,13.87 
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. Properties 
(reczyatalllzation 
solvent) 


Blenwntal analysis 


RaC. 
Ex.72 


liglit faroim crystals 
(AeOBt) 
not 176.0-177.0<b 


Calc: C,47^lS5*J^8u!?!9l5i H,14.63 
Pound: C,47.03; H,3.89| K,14.41 



Table 17 






n 


Properties 
(reczystallization 
solvent) 


Blemental analysis 


Re£. 
Bx.73 


1 


light yellowish faroim 
needle-like crystals 
(BtOH) 
WDi 202. 0-203. O^C 


C.A,C1N,0^ 
Calc: C,52.96; R,4.17; N,15.44 
Found: C,52.88; H,4.29; N,15.19 


Re£. 
B3C.74 


3 


light green needle- 
liKe crystals 
(KeOH) 
no: 163. 0-166. 0*C 


C.A,C1N,0^ 
Cale.s C,S5.31; H,4:90| K,14.33 
Pound: C,55.21; B,4.99; N,14.09 



Table 18 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref . 
Bx.75 


light yellow crystals 
(AeOBt) 
OD: 182. 0-183. a«C 


Calc: C,65.oSr*H*^f90i H«1S.17 
Found; C,64.81; H>5.91y K>14.90 



- S3 - 



TUble 19* 





(rtterystallizatioa 


Elenental analysis 


Ref. 
fix.76 


gray crystals 
bp; 208.0"210.Q«g 


Calc: C, 68.28; H,6.30; n,13.27 
Found: C,$8.30; H,6.30; N,13.25 



Table 20 



OX.. 



KCC. 

Ex. 77 


SO^lBHe 


■— ProDert±efl 

green liquid 

NMR spectrum ^ (CMSO-d.) ppm: 2.38(3H. d, 
M«5.5Rz), 2.93 (2H, t. Ja7 SHz) n ^oron 
?*','::Z-?' <-M«H, br-8), 5.27(1H. 
J',?T!"*'' '-S^dH, q, J-5.5HZ), 7.35- 
li*^!*?'-"]' 7.65(2H. d, J-a.SHsJ, 7.eS(lH, 

'•2f9|iA# or— s) 

IR apectrum Vdlq) cm": 3360, 1360, 1184 
MasB apectnia m/gj 390, 392f3;l. M'l 


Re£. 
Bx.78 


SOfiBEt 


ffreeiT liquZd ^ ^ 

MHR spectrum * (DMSO-d.) ppm: 0.95(3H, t, 
J-7.5HZ), 2.70^2.80(2H, m) , 2.95(2H, t, 
2!^*?^i'-,^-5°^2H, q, J«7.5Hz), 4.90C2H, 

J-^^iH; ^' J=7-5Hx), 7.30-7.4S«5H, 
m), 7.60-7.80(3B, m) , 7,80-7.90(lH, m) 

IR spectrum V(Uq) cm'*: 3352, 1386, 1184 
Hasa BDecfcrura m/«. 404. 406(3:1. If) 


Re£. 
_ Bjc.79 


S(^IB-n-Pr 


green liquid i i r 
NMR spectrum * (DMSO-d.) ppm: 0.80(3H, t, 
J-7HZ), 1.35(2H, sextet, Ja7Hz), 2.65(2B, 
^'2^I\2-^°^2H, t, J«7.5Hz), 3.50(2H, 
"i'J^tl'^^^' ^-SSflH, br-s), 5.25(1H, t, 

T^-5^1'-''-^^"''-^5C5H, a), 7.65-7.70(3H, 
m), 7.85-7.93 (IH, m) 

IR spectrum V dig) em"'; 3352, 1380, 1160 


Ref. 
Bx.80 




deep green liquid 

NMR spectrum * (DMSO-d.) ppm: 2.57(6H, s) , 
^•!f!2S' t, a-7Hx), 3.53(2H, q, J=7Hz) , 
4.93(2H, hr-s), 5.29(1H, t, J«7Hz) , 7.35- 
7.45(2H, m), 7.44(2H, d, J«8.5Hs), 7.59(2H, 
d, J-8.5HS), .7.66(IH, dd, J«8, IHx), 
7.90(1H, dd, J«8, IHx) 

IR spectrum V (liq) cm'S 3360, 1338, 1186 

406i3ri. 






oarjc green liquxd 

NMR spectrum ^ (PHSO-d.) ppm: 2,83(2H, t. 
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Ref . 
flbc.81 



a-7.mx)« 3.45(2H, q, J-7.5HS), 4.45(2B« d," 
J-S.ttx), 4,9P(2H, S)* 4.96(1H. t, 
^-5.SHx). 5.a4CIH, t, J-7.5BS), 7.16C2H, d, 
J-BHx), 7.21 (2H. d, J-8HXK 7.35-7.45 
m), 7.68(1B, dd, J-8.S»2Bz), 7.97(1B, dd. 



» 9«etr«a V(liq) cm"*: 3352 

Maea apa etrum m/z- 327. 329(3;1. it) 
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® m 



• OX 



Ref . 
Ex. 82 


NBn, 


HKR spectrum * (CDCl,) ppm: 2.82 (2H, t, 

3.<4«H, a. J.6.5HZ). 3.76(1H. t, 

IR flpectrum V(liq) cm": 3440, 3356 
>to»a PPeetrum m/s: 492, 494(3:1, iT) 


Ref. 
Ex. 83 


CBBfeNHJto 


HBR ^actrua * (mso-d.) ppm, I.30(3H, d, 
T 4=» !' i--«(3H, s), 2.81(2H, t, 

3-««2H. td. J=7.S'; 7Hz), 
J ji«:,'',^rZ:!^'' 4.90(2H. B)., 5.24<aH, 
V« T^'i',!-"'^' J-8H*), 7.i8(2H, d, 

7.35-7.50 (2H, m), 7.67(1H, dd. 
J-8.1HZ . 7.90-8.00(lH. m) . 8.07(1H, d. 
u^i mDnZ) 

TR spectrum V(liq) an": 3336, 1656 
.Mass_ spectrum m/z- ^fi^fH*) 


Ref. 
&C.84 


NMeAc 


colorless liquid 

NMR spectrum ^ (DMSO-d,) ppm: 1.74 (3H, s), 

I'^V^'x^' .^Z"^^^ ' 3.11(3H. s), 3.50(2H, 
q, J-7HZ), 4.90(2H, br-s) , 5.26(1H, t, 

?"2:5^i\^"^°-^-^5«2H, m). 7.67(1H, dd, 
J«8rB,lHas), 7.92(1H, dd, J-8.5, IBs) 

IR spectrum V(liq) cm**: 3344, 1646 
Mass spectrum m/z: 368 (M*) 
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T^e 22 



Ref . 
Ex. 85 


1 ^ 

O^QB 


brown liquid 

HMR spectrum ^ (mS0-<S,) ppm: 1.60.1.75(4H. ai} , 
2'ill!2S' 2.58(2H, t, J-6Hx), 
L^?*^',!' J»7.SHs), 3.28(2H, td, J.7.5, 

7.13 (2a, d, J-8.5RZ), 7,21(2H, d, J>8.5Bs) 
IR spectrum V(liq) cm'*: 3352 


Re£. 
Ex.86 




BStTOTiSld''^' ^^^^^^^ 

MMR spectrum * (laiSO-d,) ppm: 1, 60-1.75<4H, m), 

^' ^■fiKr), 2.57C2H, t. J.6Ht), 
^Z£*?'/;.?r™«*' 2.92(3H, fl), 3.28(2H, q, 

4.40(I&, t, J-7H«), 
2*Hi5' 7.14(2H, d, J«8.5H«), 
9. 46 (IE, lar*a) 

IR spectrum V{llq) cm'*: 3356, 3264, 1336, 1154 
Mass SDectrumm/K! 394. 396(3:1. it) 


Ref . 
Ex. 67 


IDteBn 


brown liquid 

NMR spectrum * (caxil,) ppm: 1.60-1.80(4H, m), 
2.65-2.80(4H, m) , 3.02 (3H, 
■ • 3.52(2H. br-«), 4.52(2B, 
8), 6.70(2H, d, J«8.5Hz), 7. 05 (2a, d, 
J-8.5HZ), 7.15-7.40(5H. m) , 7.21(2H, d, 
J«7.5az), 7.20-7.30(18, m) , 7.31(2B, t, 
J«7.5Bs) 

IR spectrum V(liq) a*': 3356 
JIass BDeetrum m/c^ 420. 422(3:1. ft) 
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Ex.88 


R* 


r' " 

R 


, . ^Properties 

KMR speetxum ^ (MSO-d.) mi 3.32(2H, t, 

h^i^'.^'.^"'^^' 7.35-7.45(7H, mj, 7 49(1H 
dd, J«8,m), 7.95-8,00<lH, a) 
IR spectrum VCllq) cm-': 3428, 3330, 1180 
Ha«B speetrum ffl/s: 376, 378(3:1, iT) 


Re£. 
Ex.89 




CI 


r«3dlsli brown crystali ' " 

raa spectrtim ^ CDMSO-d.) ppm: 2.91(2H, t, 

7 11 ?*'/:£\^-!^^' 7.40(2H, d, J.8.5HZ), 
fl'S? JS' 5' J-9HZ), 7.73{2H/-d, J«8.SHz), 
8-01(lH, d, J»2.5H*) 

IR spectrum V(Uq) cm"': 3444, 3372, 1330, 1160 
MMB spectrum m/g. din, ^-^^fo.ff.., 
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fix.90 


R- 
CBMeOH 


yeUovish brown liquid 

NMR ■peetmm * (CDCl,) ppm: 1.50(3B, d. J«6Rz), 
1.75(1H, hr-B), 2.92(2H, t, J-7Hz), 3.46(2H, 
t, J-THz), 3.50(1H, br-a), 4.00(2H, hr-»), 
4.50(4H, m), 4.90(1H, J«6Hz), 7.15- 
7.40(17H, m), 1.11 {IB, d, J-7.SH*) 

ZR spectrum VCUq) en**: 3416 


Re£. 
Ex.91 


NMeAe 


NUR spectrum ..^ (CDClj) ppmx 1.86 (3H, tar-sK 
2.94 (2H, t, J«7H»), 3.25 (3H, br-s). 3.48(2H, 
td, J-7,5.5Hr), 3.60(1H, t, Ja5.5Hz), 4.01(2B, 
br-s), 4.S1(4H, 8), 7.12 (2H, d, J»8Bz), 7.10- 
7.42(15H. ffl), 7.79(1H, d, J»8.5H«} 

IR spectrum V(liq) cm"*: 3420. 3370, 1660 
Mass SDectzm m/zz 529 (MT^ 


Re£. 
Ex. 92 


NBAe 


brown liquid 

HHR spectrum ^ (CDCl,) ppm: 2.17 (3B, m) , 
2.88(2B, t, J-6.5BZ), 3.44(2B, t« J-6.5R2), 
3.57(1H, br-8), 4.00(2H, br-s) , 4.50(4H, s) , 
7.15(IH. br-s), 7.15-7.30(UH, m) , 7.36(1H, t. 
J-7.5BZ), 7.40-7.45 {3B, m) , 7.78(1B, d. 
J«8.5BS) 

IR spectrum V(llq) 3324, 1670 
Mess soeetrum m/z: SIS (If) 
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lUble 25 




Re£. 
Ex.93 



Re£. 
£x.94 



BBAe 



. ■ rronertiM 

broKB liquid 

2.17(3H, a). 2.20-2.35(2H. m», 2.65-2 75(2H 
B), 2.73(2H, t. J-6.5HZ). 3.34(2H V 

IR apectnim V(llq) cm**: 3412, 3320, 1666 
Magfl gpgg trum m/g. mofiT) 
green liquid 



MMR ^Peetxum *(CDa,) ppa: 2.02(2H. quintet. 
J-6.5HS). 2.62 (2H. t, J-6.5H*), 2.83(2H t 

*-"(4H al, 4.63(4H, b) , 6.63 2H " 

' «.8S(2H. d. J.8.5H*), 7 15 2H, t. 

^•2o-7.30(i4H. „). 7.32(4h; t: ' 

IR Bpectrvm V(liq) cm': 3384 
HasB ane gtrmn m/g; 643(^1 



Reference Example 95 

4- 12- (4-chloro-lH-iinida2o[4, 5-c]quinolin-l-yl) ethyl]benzamide 
Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4-t2- 

[ <3-««ino-2-chloroquinolin-4-yl)ainino]ethyl]ben2aiaide, the 
mixture was stirred at 80-120-C for 5 hours. After addition of 
n-hexane at room ten^jerature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 287. 0-288. O'C. 
Elemental analysis: C^„ciN«o 
Calculated: C, 65.05; H, 4.31; N, 15.97 
Pound: C. 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Exai,5,le 
95* 
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® 

Max* 26 



Properties | b; 





FT 


■r^ 


Properties 
( recryv tallisatioB 


Elemental analysis 


Re£. 
Ex.96 


CQNBHe 


B 


light teom 
crystals 

CBtOH) 


• CLA,C1N,0 
Calc: C,65.84; B,4.70| N.15.36 
Pound: C,65.66; B,4.76| H,15.07 


Ref . 
Ex.97 


OR 


H 


light brown 
crystals 
(DMP-HjO) 
m: 231. 0-232. 0*C 


C.JLiClN,0 
Calc: C,66.77; B,4.36; K,12.98 
Found: C,67.04r B.4.06r N,13.07 


Re£. 
Ex.98 


CX>,Bt 


H 


light brown 
crystals 
(iso-PrOB) 
tapt 128.0-129.0% 


Calc: C,6S^0?^f*lB; 11.06 
Found: C, 66.50; H,4.57; N,11.05 


Re£. 
Bx.99 




H 


colorless crystals 

(BtOB) 
mpx 165, 5-167. 5"C 


.,P^C1N,0, 
Calc: C, 67.09; B,5.12; N.10.67 
Pound: C,67.13f B,5.08; N,10.72 


Ref. 
Ex.100 


SO,NREt 


H 


light green 
crystals 
(EtOB) 

**** ! «w9 • w— aUO . 


C^,C1N,C>,S 
Calc: C,57.90; B,4.62; N,13.50 
Found: CSS. 18; B.4.59| N.13.53 


Ref. 
Ex.101 


SO^-n-Pr 


H 


light yellow plate 
crystals 
(BeOB) 
mp: 231. 5-234. 5T 


Calc: C, 58^1^;^ a!*?! 93; N,13.06 
Found: C«58.68; E,4.71; H,12.92 


Ref. 
Ex. 102 


SO/QSe, 


a 


light yellow 
crystals 

(CH,CN) 
wp: 233. 5-235. 0»C 


C^,C1N,0,S 
Calc: C,57.90; E,4.62; N,13.50 
Found: C,57.71; B,4.S3; N» 13*26 


Ref. 
Ex.103 




H 


light yellowish 
brown crystals 
(CMF-H,0) 
no: 265. 0-266. S<*C 


. ^ C,A.C1NAS 
Calc: C.SS.ST; a,3.91; M,14.48 
Found: C,55.72; 3.3.73; N,14.52 


Ref. 
fix. 104 


SO/UBMm 


B 


yellow crystals 
(1S!F-B,0) 
mi 216. 5-217. 5*C 


C,A,C1N,0,S 
Calc: C,56.93; H,4.27; N,13.98 
Found: C,56.79; B,4.43; N.13.80 
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TeOile 27 




ReC 
Ex.105 



Ref , 
Ex.107 

Ex.108 

Re£ 
Ex.109 

Ref" 
Ex. 110 



Ref. 
Ex.111 



Ref. 
Ex.112 

Ref. 
Ex.113 



Ref. 
Ex.114 

"rSf; 

Ex.115 



SO,NBMe 



He 



Bt 



NBZSs 



n-Pr 



n-Bu 



n-Bu 



Me 



Et 



n-Pr 



a*Bu 



Propertieo 
(recrystalllratlon 
g Qlvenfcf 

colorless crystals 
(EMP-H,0) 
253 , 0^234 .O^^g 
light yellow crystals 

m>: 272 .5-271 q'r 



light yellow crystals 

(DMF-H,0) 
_ - 2g0 . 5-261. S»r 
light brown crystals 

- 205. 5-206 -O'^r 
light brown crystals 

(BtCH) 

- 19 X. 0-193. Q«e 
liBht yellow crystals 

(AeOBt) 
gp; 177. 5-178 .S^^r 



colorless prism 
crystals 

(EtOH) 
21 8, 5-220 -O^r 
light brown crystals 
(BtQB) 

- 249. 0-250. 0«V- 
light brown prism 

crystals 
(EtOB) 

- 240.0-240 q»t 
colorless crystals 

(UeOB) 
^ 221 . 5-224. 0»g 
light yellow crystals 
(UeOH) 
199. 5-200. S«r 



Ble 



atal analysis 



C,57.90; h;4.62; K,U.50 
C.57.92; H,4.40; ir.13.48 



C^,C1N,0,S 
Calc.: CSbTIjO; H,V.93; K,13,06 
Found; C,58,61; H,4.e7; N, 12.95 



Calc; 
Found ; 

Calc: 
Found ; 

Calc: 
Found: 



c^cirf,o,s 

C,59.65; h;5.23; 
C, 59.70; H>5.21 : 

C^C1N,0,S 
C, 60.45; H,5.51; 
C>60.45; H,5.47; 

C,ft,ClN,0 
C,67.46r H,4.77; 
C,67.58; H,4.58; 

C,70.£5; H,i.l4; 
C/70-16; H,6.03; 



K,12.65 
K> 12.51 

K»12.26 
W,12. 25 

N,12.44 
12.27 

N« 10.67 
N, 10.61 



Calc: 
Found: 



C^,C1N,0,S 
C,56.93; H,4.27; H,13*98 
C,56.95; R,4.26; K.13.77 



-^.CIN.O.S 
Calc: C,57.90; H,4.62; N,13.50 
Found: C,57.96; H,4.74; N.13. 21 

Calc : C,58.80; h;4-.93; N,13.06 
Found: C,S8.67; H,4.84; N,12.94 

C^,C1N,0,S 
C*l*= : C.59.65; H,5l23; N,12.65 
C.59.65; H,5.15; N,12.63 
C^C1N,0,S '■ 
Calc.: C,60.45; H,5.51; N,12.26 
Found; C>60.45; H,5.44; W,12.20 
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IHbla 28 







R^ 


Propertiea 
( reezya tallisatiea 

Bolvent^t 


Elemental analysis 


Ex. 116 


HBTb 


B 


light yellow needle* 
like cxystala 

bp; 246.5»247.0*C 


Calc: C. 62.95; b/4.'44; Nai.75 
Found* C 62 79 > V A itri9 


Ref . 
Bx.117 


NHAe 


B 


colorless crystals 
(BtOB) 


Cole: C« 65.84; B,4.70; K, 15.36 


Re£. 
EX.118 




U« 


£aint yellov needle- 
like crystals 

bp; 250. 0*251, 0*C 


Calc: C,66.58| B,5.05; K,14.79 
Pound: C«66.46; B«5.03; N,14.80 


Re£« 
Ex.119 




Bt 


yellowish orange 
crystals 
(AcOBt) 
ibd: 215. 0-215. 5»C 


C-B^CIN^O 
Cole: 0,67.26; B, 5. 39; B«14. 26 
Pound: C,67.44| B,5.41; M.14.22 


Re£. 
Ex.120 






light brown crystals 
(MeOR) 
bid: 220.0-220.5"^ 


CL^CIK^O 
Cole: C,68.48; B,5.99; N«13.31 
Found: C,68.47; B,6.00; B,13.58 


Re£. 

Bat 121 




a 


colorless needle-liJce 
crystals 
(EtOH) 
rap: 137. 0-137. 5*C 


Calc: C,66.58; B,5.05; Ka4.79 
Found: C,66.50; B.4.96; 9,14.77 


Re£. 
Ex.122 


NMeAc 


He 


colorless crystals 

(iso-PrOH) 
no: 246. 5-249. 0*C 


(L^CIN^O 
Calc: C,67.«rB,5.39; N,14.26 
Found: C, 67.30; H»5.42; 11,14.24 


Re£. 
Ex.123 


HMoAc 


Bt 


fioint brown prism 
jerystals 

(IHF) 
BO! 233. 0-234. 5'C 


C^CIK.O 
Calc: C,67.W; H,5.70; H,13.77 
Pound: C,68.06; H,5,58; N,13.94 


Ref. 
Ex.124 


NMeAc 


n-Bu 


colorless crystals 

(AeOEt-i0o-Pr,O) 
BPS 175. 5-176. 0»C 


C,AtClN,0 
Calc: C, 69.03; R,6.26; K«12.88 
Pound: C, 69.07; B,6.22; N»U.85 


Re£. 
Ex.125 


NBn, 


n-Bu 


colorless czystals 

(AeOBt) 
BP! 151. 5-152. 5"C 


C A,C1N, 

Calc: C«77..33; 8,6.31; H,10.02 
Pound: C, 77.42; B,6.29; K,10.11 


Re£. 
Ex. 126 


CHMtflBlke 


Bt 


light yellow crystals 
(AcOBt) 
bp; 188. 5-190. 5*C 


C,^C1N,0 
Cole: C, 68.48; a,5.99; K,13.31 
Found: C, 68.27; R,6.11; N,13.21 
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Table 29 



Ref , 
Ex.127 



Ref . 
Ex.128 

Re£ 
Ex.129 



Ref. 
Ex.130 



Re£ 
Ex.131 

Ref 
Ex.132 



Ref. 
Ex.133 



Ref. 
Ex.134 



Ref. 
Ex. 135 



Ref. 
Ex.136 

Ref. 
Ex.137 



Ex.138 



NRHs 



NRUs 



NHUS 



NKAc 



He 



MHAc 



MHAc 



MMeAe 



MMeAc 
KHeAc 

NKeAe 



n-Bu 



a 



Me 



Et 



n-Bu 



Me 



Et 



n-Bu 



Ps^operties 

(recrystalUzation 

solvenfej 

light yellowish faroW 
czystals 
(EHP-^0) 
247.5»249 q«n 



colorless crystals 

(xBo-PrOH) 
mp; 202,. 0-204. Q°r 
colorless prism 
crystals 

iztas) 

up; 247. 0-248. 0°c 



colorless needle-like 
crystals 
(AcOEt) 
^ 164 . 0-165. Q«r 
colorless crystals 
(MeQH) 
247. 0-249. Q^'r 
colorless aeedle-like 
crystals 

(EtGH) 
249.0-250.Q«e 



colorless crystals 

(AcOEt) 
mp; 202.0-202 -5»P 



colorless crystals 
(AcOEt) 
192. 0-193 . Q»g 



light brown crystals 
(iso-PrOH) ' 
191. 5-192. 5*r 



colorless crystals 
(EtOR) 
229.0-230.0'»g 
colorless needle-like 
crystals 

(THF) 
217.5-21S.5^g 
colorless, crystals 
(AcOEt-iso-Pr,0) 
147. 0-148. O^P 



Elemental analysis 

C,^,C1N,0,S 
Found: C,S5,03; H,4.76; H,14.40 



Calc. 

Found: 



C,56 



5-36; H,5.23; 



N,13.84 



C,56.51; H,5.41; M^isls? 



Calc: C,57 



C^BLCIN^O^ 
f.34/ H,5.53; 



N,13.37 



Found: C,57.34; H,5.72; K,13.16 



S*^^:^ £'59.92; H,6!34; 11,12.15 
Found: C,59.70; H.6.22; N,11.95 

C«H„C1N,0 
Found: C. 65.14; H,5.72; W,15.23 

C,65.^^^^^°05; N,14.63 
Found: C,65.82; H,6.05; H,14;61 



Cj AiClN 0 
Calc: C,66.SYrH,i.35; 
Found: C, 66.32; H.6.24; 



17,14.12 
N,14.04 



C,^C1N0 
Calc: C,67.1STh.I.88; 
Found : C, 67.89 ; H,7.02; 



Calc: 
Found: 



11,13.18 
K,12.93 



C,65.87; H,6.05; 
C,66.07; H,6.02; 



K, 14.63 
14.61 



Calc. 
Found : 

Calc.: 
Found: 



C^CIN.O 
C, 66.57; H,6.35; 
~, 6 6.40; H,6.35; 

C,A,C1N,0 
C, 67.22; R,6.62; 
C, 67.17; B,6.62; 



W, 14.12 
N, 14.11 



N,13 
N,13. 



63 
68 



Calc: C,68. .12; N,12.76 

Found; C, 68.52; H,7.17; M,l2.77 



>ClN.O 
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Mble 30 



Properties I £ 









Properties 
(recxystallizatioa 
solvent:} 


Elemeatal aBalysie 


Ref . 
Ex.139 


CRMeNKftc 


H 


colorlesa czyetaXs 

(AcOEt) 
no: 192. 5-193. S"C 


p H CIK 0 
Calc: 0,66.57? H,fc. 35; N,14.12 
Pound; C, 66.63 y H,6,47; N,14,29 



Table 31 





R- 


r'" 


Proper tiefi 
( recxys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.140 


m-SO^ 


H 


brown crystals 
(DMF-HjO) 
no: 261. 0-262. S*C 


C,AtClN,0,S-l/4H,0 
Calc: C,55.24; H,3.99; N,14,32 
Found: C, 55.06; H,3.71; N,14.44 


Re?: 
Ex.141 


P-SO^ 


Me 


llffht brom crystals 
(CH,ai) 
to: 276. 5-278. O^C 


C^AtClN^S 
Calc: C,56.93; H,4.27; N,U.98 
Found: C,56.66; B,4.11y K,13.81 


Ref. 
Ex.142 




QMe 


light brown crystals 
mo: 266. 5-268. 0*C 


C,AtClN,0,S 
Calc: C,54.74; H,4.11; K,13.44 
Found: C, 54.47; H,3.96; N,13.29 


Refl 
Ex.143 


P-SO^ 


CI 


light brom crystals 
(CH,ai) 
to: 263.0-264.0*C 


c,A.cw,s 

Calc: C,51.32; H,3.35; N,13.30 
Found: C,51.13; B,3.16; N,13.07 



T^le 32 





Properties 
( r ecrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.144 


light brown crystals 
(CK,CN) 
to: 238. 5-239. 5'C 


C.A1CINAS, 
Calc: C,48.91; H,3.34; N, 14.26 
Pound: C,49.08; H,3.23; N,14.53 




- 65 - 



OX 



Ref . 


n 


Prqpertiea ' 

(recrystallizatlon 
fiolvenfcj 


Sleneatal analysis 


Ex.145 
Ref. 


1 


colorless needle-like 
crystals 
(BtQB) 
np! 260. 0^261, 0«c 


^«tHuC1N,GLS 
Fotmd: C,54.73;.H.3.48; N,14.84 


Ex.146 


3 


colorless crystals 

(fiMP-HjO) 
bp; 163.-5-lg4.0*P 


Calc : C,56.$?:. h;4!27, n,13.58 
Found: C,56,65; H,4,25i K.l^.it 



Table 34 



Re£. 
Ex.147 



OCX 



colorless crystals Prooerties 

J=8Hz), 7.22(2H. d, , 8:04(iH. i) 



IR spectrum Vdloi m,"". 



Reference Exarople 148 

4- 12- (4-chloro-2-methyl-lH-ii«ida2o [4, 5-c] quinolin-l>yl) ethyl] -N-' 
(l-ethoxyethylidene)bei«enesulfonainide ^ 1 ^ 

Upon adding 9.4 ml of ethyl orthofonnate to 2.34 g of'4-t2- 
[ <3-amno-2-chloroqainolin-4-yl)ainino]ethyll be^^enesulfonamide. 
the mixture was stirred at 140-C overnight. After cooling the 
reaction solution, n-hexane was added for decantation, and than 
the residue was purified by column chromatography [silica gel, 
ethyl acetate/n-hexane (1:1-4:1)]. This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals wit± a melting point of 151. 0-152. 0«C. 
Elemental analysis: CnH„ClN^o,S 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in " 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 




Ref , 


5= 




Properties 
(recrystalliration 

'tolvent) 


Elenental analysis 


Ex.149 
Ref . 


Et 


Et 


light yellowish brown 
crystals 

hp; 177.0-178.Q'*P 


C-H-CINOS 

F^H*' n'f^'iV »'"'23 
Found: C, 60.02; H,5.46; N,ll.ll 


Ex.150 
Ref. 


n-Pr 


n-Pr 


yellow needle-like 
crystals 
(iso-PrOH) 
gp; 117. 6-117. 5*C 


Calc.: C,61.S3? H;5l93; N,10.63 
Pound: C,61.41; H,5.90; N,10.84 


Ex. 151 


n-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOBt-n-Hex) 
gP: 99.0-100-5«P 


calc : C,6277f; H,V.35; K,10.09 
Pound: C,62.58; H,6.41; H,10.13 



Table 36 



Ref. 
Ex.152 




o.uuijji, mj, 8.08 (IH, dd. 
8.55(1H. m), 8.65(1H. s) 

IR spectrum V(liq) cm"*: 1366, 1162 
Mass spectrum m/g> 442. 4dAp;i, if) 



Reference Exanple 153 •? 

4- [2- (4-chloro-2-ethyl-lH-imida2o[4,5-c]quinolin-l- 
yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-amino-2-chloro- 
quinolin.4-yl)amino]ethyl]ben2yl alcohol in 75 ml of toluene, 
3.1 ml of propionyl chloride was added. After stirring at room 
temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lH^O 
was added and reflux was carried out for 6 hours, after which 
the reaction mixture was concentrated under reduced pressure. 
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the residue was dissolved in metlylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chloride layer 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
brown crystals.; Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5'C. 

Elemental analysis: C,«HmC1N,0, 
Calculated: C. 68.32; H. 5.73; N. 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153. 
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TaUe 37 





■ R« ■ 


R' 


(reczystallizatioa 
solvent^ 


Elemental analysis 


Re£. 
Ex.154 


He 


He 


colorless ezystals 

(iso-PrOH) 
rot 150. 5*152. s»r 


Calc.: C,66.41; H,fe.'o8; N,10.56 
Found; C, 66.30; H,6.25; K,10.63 


Ref . 
Ex.155 


Et 


Et 


colorless crystcas 
( iso-PrOH-iso-Pr,0) 
gP; 128 . 0-129 . 0*C 


Calc.: C,67:67; H,6.63; N,9.87 
Pound; C,67.57; H,6.52; N,9.91 



TaUe 38 





Properties 
(reerystallisation 
solvent) 


Elemental analysis 


Ref. 
Ex.156 


light brown crystals 
(iso-PrOH) 
to: 187. 0-189. 0«C 


O^H^CINAS 
Calc: C,58.25; H,5.82; H,12.94 
Pound: CSS, 31; H,5.9B; W,12.90 



Reference Escan^jle 157 

4- [2- (2-ethoxymethyl-.4-hydroxy-lH-iinida2ot4,5-clquinolin-l- 
yl ) ethyl ] benzenesulfonamide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-[2- 
t (3-amino-2-chloroquinolin-4-yl)amino] ethyl ]benzenesulfonaniide, 
the mixture was stirred at 80-130»C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylfonnamide 
and water yielded colorless crystals with a melting point of 
300«'C or higher. 

Elemental analysis: C^H^.O, -1/211,0 
Calculated: C, 58.52; H, 5.2S; N, 13.00 
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Found: C, 58.41; H. 5.00; N, 12.75 

The confounds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the saine method as Reference 
Exantple 157. 



Table 39 









<^ 








Properties 
(recrystallizatloa 


Elemental analysis 


Ref . 
Ex.158 




xso*Pen 


ixgat brown exyatals 


Wj^AS- 1/6^0 
Calc: C,62.S6; H,6.01; H,12.69 
Pound; C, 62.27; H.5.80; H,12.S7 


Re£. 
Ex.159 




DP 


light brown czystals 
mp: ^00*0 


C A,F,N,0,S 
Calc: C,52.29; H,3.46; K,U.84 
Found: C,52.16; H,3.38; N>12.86 


Ref. 
Ex.160 




CH.CH,CF, 


light brown crystals 
(X2ESF-H,0) 
np: 290.0-291. S^C, 
deeowposition 


Calc: C,54.31; H,4.12? N,12.06 
Found: C,S4.33; H.3.87; 11,12.01 


Ref. 
Ex.161 




CH,OH 


faint brown crystals 
(DMF-HjO) 
wp; 294. 0^296. O^C 


C^^,0,S 
Calc: C,57.28; H,4.55; N,14.06 


Ref. 
Ex.162 


SOJJH, 


CH,OMa 


light brown czystals 
(BtOB) 
naa; 277. 5-278. 5*e 


Calc; C,57.?l; H,4.96; K,13.44 


Ref. 
Ex.163 


MHMs 


CHjOBt 


light brown crystals 
.(UeOR) 
mp; 231.0-233 .0°c- 


Calc: C,59.9Sf^l^f49; N,12.72 
Found: C,60,00y H,5.52; K,12.68 


Ref. 
Ex.164 


SO,NlQle 




light brown czystals 
(EMF-HjO) 
gpt 288. 0-289. Q»P 


Calc: C,63.^'^l^f54; K,12.83 
Found; C>63.07; H,5.41; N,12.57 


Ref. 
Ex. 165 


SO,NHMe 


ca,OBt 


light yellow czystals 
(DMT-HjO) 
no; 26a.S-27Q-Q«r 


Calc: C,59.98; H,5.49; N,12.72 
Pound: C.60.09; H,5.44? N,12.90 






Table 40 






R" 


R- 


Properties 
(reerystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.166 




CHjOBt 


light brown crystals 
(DMF-HjO) 
bd: i300**C 


Calc: C,57.78; H,6.16| N,12.83 
[Found: C, 57.54; H>6.16; H,12.68 
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Tabl« 41 






Properta.es 
(recrvBtalllzation aolventi 


Elemental analysis 


Ref . 
Ex. 168 


coiorless needle-like crymtilB' 
(AcOBt) 
mo: 186. 0-186. S'C 


Cailc'.: C,73,827"Hfi.42; M,9.2a 
Pound; C^73.64; H,6.39; H,9.16 



Table 42 




Ref . 
Ex.169 


R" 


&*Pen 


— 5— Propertiea 

i^gnt tarom crystals 

MMR spcctruia ^ (SHSO-d,) ppm: 0.87(3H, t, J«7HS) , 
1.15-1.40{4H, m), 1.63 {2K, quintet, J»7Hz), 
2.0(2B, t, J-7BZ), 3.20(2B, t, J»7Hz), 4.73(2H, 
t, a«7Hx), 7.21{2K, br-s), 7.29C2H, d, J«8Hx) , 
7.43(2H, t, J-8BZ), 7.50(1H, d, J-8Hr) , 7.73(2H. 
d, J«6Bz), 8.07 (IE, d, J»8Bz), 11.43 (IB, far-a) 
IR spectrum V(KBr) oa'*; 1660, 1336, 1162 


Re£. 
Ex.170 


SO^ 


iso-Bu 


yellewlah broim exyatals 

'MMR ipttctrum 5(DMS0-d,) ppm: 0.89(6H, d,' w«7Hz), 
2.05-2.15(lH, m), 2.32(2H, d, J«7H2) , 3.18(2H, 
t, J«7Hs), 4.74 (2K, t, J«7Bz), 7.23 (2K, br-a) , 
7.29(2H, d, J-8.5HZ), 7.30-7.35(lH, m) , 7.40- 
7.51(2H. m), 7.73 (2H, d, J«8.5Hz), 8.05-8.10I1H, 
m), 11.4 (IH, br-a) 

IR apectrum V(KBr) cm'*; 1652, 1348. 1162 


ReC. 
Ex.171 






light yellow czyatala 

MHR spectrum * (OHSO-d,) ppm: 0.15-0.25 (2H, m) , 
0.45-0.55(2H, m) , 1.05-1.10 (IH, m) , 2.55- 
2.60(2H, m), 3.22(2H, t, Ja7Hz), 4.82(2H, t,^ 
J«»7H2), 7.24(2H, br-s) , 7.34{2K, d, J«8H2) , 
7.35-7,40(lH, m), 7.50-7 .60 (2H, m) , 7.74(2B, d, 
J-8HZ), 8.10-8.15(1H, m), 11.72(1K, br-a) 

IR apectrum V(RBr) cm'V; 1656, a346. 1164 


Ref. 
Ex.172 


NRMs 


r< 


colorleaa eryatala 

NMR apectrum (SHSO-d.) ppm: 0.05-0.1S(2H, m) , 
0.45-0.55(2H, m) , 1.05-1.15 (IH, m) , 2.39(2H, d, 
J-7IU), 2.91(3H, a), 3.07(2H, t, J-7Hx) , 
4.67(2H, t, J-7HZ), 7,02 (2H, d, J-8.5Hz), 
7.11(2H, d, J-8.5H2), 7.28 (IH, t, J-7.5H2), 
7.44(1H, t, J-7.5HZ), 7.49{1H, d, J«7.5H2), 
8.05(1H, d, J-7.5H2), 9.S4(1B, br-a), 11.41 (IH, 
br-s ) 

IR spectrum V{KBr) cm"*: 1620, 1332, 1154 
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1 — ? — r r . 


Ref . 
Ex.173 


SQ^tasm 


CBflB 


*iffat brown crystals " 

HHR spectrum ^ (DaSO-.d.) ppa: 2.38(3H, s) , 

7 IatS^'^^-"!^' br-s), 7.25«7.35(2H, m) 
7.40 (2H, d. J«8H2), 7. 40-7. 55 (2H, n) 7 fiifM 

IR spectnim V(KBr) cm"; ififig 1314. 



Table 44 




OB 




light yellow crystals 

f^J^rr L^'ff^l^l ^= 1.10-1.20(6H. »,). 3.16(2H. 

7 3^7'3S;?H^» i'J-i^i^' 7. 20-7. 25 (2H. ») , 

liSsIii? sf* ^•«-7.55(2H, a), 8.08(1H. d, J-8Hr) . 

IR 8p«etzum vTlBr) em'': ifiso 
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Wble 45 




Re£. 
Ex.175 


R- 
SO^ 


R« ■ 
Me 


Propertieg 

coj.arittsa ezystala 

»MR spectrum ^ (DMSO-d,) ppn: 1.65-1.80(4H, m), 

2.45-2.60(2H, av) , 2.75-2-85 (2H, m) , 
3.07UH, t, J-7.5HX), 4.39(2H, t, J«7.5Hx), 7.23(2H. 
?^'fiv,^*^°^^' J-8HX), 7.74(2H, d, J-8K«), 
10.65 (IB, far-a) 

IR spectrum V(KBr1 en"; 3364. 3252. 1654, 1332.1138 


Re£. 
Ex.176 


so^ 


Bt 


eoxoriess crystals 

MMR Epectrum * (DKSO-d,) ppm: 1.21(3H, t, J-7.5Hz), 
1.65-1. 80(4H, a), 2.45-2.60(2H, m) , 2.55(2H, q, 

2.75-2.90(2H, a), 3.0S(2K, t, J-7.5Hz), 
4.39 (2H. t, J-7.5HX), 7.22 (2H, br-s), 7.30C2H, d, 
J»8.5ar), 7.73 (2H, d, J»8.5H2), 10.67I1H, br-s) 

IR spectrum VCKBr) cm"*: 3224, 3088, 1650, 1332,1160 


Re£. 
Ex.177 


MHMs 


CK,OEt 


colorless crystals 

MMR spectrum ^ (DMSO-d.) ppm: 1.13 (3H, t, J«7Hz) , 
1.60-1.80C4H, m), 2.45-2.60 (2B, m) , 2.80-2.90(2B, 
"'i.^*'**^^' «)• 3.01(2H. t, J-8HX). 3.49(2R, q, 
J-THz), 4.41(2H, 8), 4.45<2H, t, J>8Hz) , 7.09(2H, d, 
J-8.5HZ), 7.15(2H, d, a-8.5Hx), 9.55 (IH, br-s), 
10.74 (IH, br-s) 

IR spectrum V(KBr) cm'*; 3464, 1652, 1330, 1148 



Table 46 



Refi. 
ex.178 



Properties 



colorless crystals 
HMR spectrum ^ (DMSO-d,) ppm: 0.10-0 .20 (4H, m) , 0.45- 
0.55(4H, m), 0.95-1.00 (IH, m) , 1.00-1.10 (IK, m) , 
1.71(4H, br-s), 2.27<2H, d, Jb6.5H2), 2.43(2H, d, 
J-6.5HS), 2.52(2H, hr-s) , 2.81(2H, br-s), 2.^7(2H, t, 
J-7.5HZ), 4-37(2H, t, J-i7.5Rz), 5.06(2H, s) , 7.09(2H, 
d, J-8.5HZ), 7.27(2H, d, J«8.5Hr), 10.66(1K, br-s) 

IR spectrum V (KBr) cm''; 1736, 1660 



Reference Example 179 

4- [2- (4-chloro-2-ethoxymethyl-lH-iitiidazo [4 , 5-c] quinolin-1- 
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'5-1' 



yi ) ethyl J benzenesulf onamide 

To a stispension containino 3 « .1 

aropwise.2.8 ml of phosphorus oxychlpride at room temperature 
and then the mixture was stirred at 120-C for 5 hour? ^7 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off , and the obtained crystLs were 
purifxed by column chromatography [silick gel, methylene 

IR spectrum v(KBr)- cm*^ .. ^360, 1332, 1160 
Mass spectrum- m/z : 444 (if j 

mm spectrum * (DMSO) Rpm . l.ie(3H. t, J-7Hz) , 3.30(2H, t 

I'lTL 'k"'?"' «"«H. t. J=.8HZ), 

7.24 H. br-s . ,.41,2H, a. ,=8Hz,. 7.77-7..2 (4H. , 8.U- 
8.13 (IH, m), 8.45-8.47 (IH, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. 
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Vkiblo 47 



Re£. 


R" 


R^ 


Frpperties 
(reexystallization 
solvent y 


1 Elenantal analysis 


Ex.180 




n-Pen 


light brown crystals 
(EtQH) 
bo; 212. 0-213. Q^'c 
light yelloif needle- 
like crystals 
(BtOH) 
bo: 240, 0-241 >5»g 


Found: C>60.28; H,5.46; K.12.04 


Ref. 
Ex.181 




iso-Pen 


calc.: C,60:3S7 H.i.'si; N,12.26 
rouna. c,Bg.51j Hr5,53| Mffl2*25 


Ref. 
Ex.182 






(I3MP->H,0) 
BO! 266.0-270. 0«»C 


caic.: C,5ff.l4; R,4.99; 27,12*33 
Found; C.58.17; H,4.79; y,12.49 


Ree. 
Ex.183 




CP, 

* 


light brom crystals 
(OHP-H,0) 
bo: 253. 0-254. o«r 


Caic; C,50.17; H.3.10; N,12.32 
PoundnC,49.93/ H,3.14; N,12.35 


Re£. 
Ex.184 




CH,CH,CF, 


yellovish brom 
crys tals 
CDMP-HjO) 
Bp: 239. 5-241. 5'C 
deeoaposition 


Calc: C,52.23; H,3.76; N,11.60 
Found: C,52.34/ H,3.94| H.11.85 


Ref. 
Ex.185 


SO^ 


CR,OHe 


light brom crystals 
<EMP-H,0) 
bo: 234.5-235.5'C 


CL^,C1N,0,S 
Calc: C,35.75; H,4.44; N.13.00 
Found: C,56.00; H,4.17; N,13..08 


Ref. 
Ex.186 


NHHs 


r< 


light brown crystals 
(AcOBt) 
bo: 205,0-206. 0»C 


C^C1N,0,S 
Calc: C.60.72; H,5.10; N,12.31 
Pound: C,60.87; H>5.14; K,ia,01 


Ref. 
Ex.187 


NHMs 


CRjOEt 


faint brown crystals 
(EtQH) 
ntp: 198.5-200. 5*C 


C^C11I,0,S 
Calc: C,57.?7; H,5.05; N,12.21 
Found: C>57.59; H>5.04; N,12.15 


Ref. 
Ex.188 


SO^NHKe 


r< 


light brown c^stals 
(CUE) 
bo: 255.5-257. 0*C 


C^C1II.0,S 
Calc: C, 60. 72 J B,S.10; K,12.31 
Found: C,60.62; H,5.02; W>12.26 


Ref. 
Ex. 189 


SOJlHMe 


CH,OEt 


light yellow 
crystals 
(DMF-H,0) 
bo: 214. 0-215. 5*C 


Calc: C,57.57; H,5«05; N,12.21 
Found: C.57.48; H,4.90; H,12.41 



© 



TablB 48 



Ref . 






Properties 
(reczystallization 
flOlvent) 


Elemental analysis 


Ex. 190 

Ref. 




Me 


light brown crystals 
gp; 283. 0-286. Q»g 


C,A,C1N.0.S.1/4H,0 

H'lF-*'^' H.5.29/N,13.68 
Pomd; C,55.65; H.5.15: W,13.68 


Ex.191 




Et 


llflrht brown crystals 
(DMF-H,0) 
mo: 271. 0-273. 0»C 


C^ClN,0,S.l/4iL0 

pSiSi' fS'lV H.5.59?N,13.23 
Found: C,56.51; H,5.4S; W,13.37 


Ref. 
Ex.192 




CH,OEt 


light yellow needle- 
like crystals 
(EtQR) 
_ BP: 208.0.509 q'r 


g^c.: C,5s'^i8?''^i^!|l; H,12.48 
Pound: C,55.86; H,S.6S; K,12.22 


Re£. 
Ex.193 


KBUs 


ca,0Et 


colorless needle-like 
crystals 
(EtOH) 
bo; 16^. 5-170, Q'e ' | 


P w CIW 0 S 
Calc: C,57.07; h/s.'bS; K,12.10 
PoundLvC,56.77; a.5.80; H,12.02 



Table 49 





Properties 
( recrys tallization 
- solvent^ 


/ Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
(Benzene-n-Hexane ) 
bo: 109. 0-110. 5"»c 


Calc: C, 70.35; B,6. 75; N,8.79 
Found: C. 70.18; H,6.74; N,8.88 
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T&ble SO 



Ref . 
£x.l95 



brown czystals 

HMR spectrum d (BMSO-d,) ppm: 0.93 d, 

2.47 d, J.7HX), 
3'?f oS' 4.91 (2H, t, J-THx), . 

I'H^^Lj^^'i' 7.29(2H, d, J«8.5H«), 7.73(2H, 

t\ ^S^;!^^;«T;^^-''-8o<2H, m), a.os-s.isdHr 

n), 8 .40-8.50(13, m) 

IR gpectrun V(KBrl m"; 1332, 1160 



Ref. 
Ex.196 



Table 51 



cxX 



Properties 



brom liquid 

NMR spectrum ^ (CDCl,) ppm: 1.20(3H. Jb7H*), 1.80- 
?-5''<2H, t, J-7.SHS), 3.00-3 .10 (2H, m), 
3.01 3H, 8), 3.10-3.20(2H, m) , 3.52(2H. q, J«7H«) , 
4.43 2H. 8)^ 4.S2(2H, s), 4.57(2Hr t. J«7.5Hz). 
6.65(2H, d, J-8.5HZ), 6.85(2H, d, Jo8.5Hz), 7.20(2B« 
d, J»7.5Hr), 7.24(1H, t; J«7.5Hz), 7.31(2H, 
J«7 . 5Hz ) y 

IR spectrum V(liq) cm'*: 3424 

Mass spectrum m/z: 4Bfl. 490(3.1, gfl 



Reference Example 197 

N- [4- [ (2- (4-dibenzylamino) -2-ethoxyiiiethyl-lH-iini<aazo[4,5- 
c ] quinolin--l-yl ) ethyl ] phenyl ] acetamide 

A mixture of 5.21 g of N- [4- [2- [ (3-amino-2- 
dibenzylandnoguinolin-4-yl) amino] ethyl] phenyl 3 acetamide and 4.21 
g of ethoxyacetic acid was stirred at 140*C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering. 
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c^lul '"'^ "^i*^- purified -bs, 

cow chro^tography tsilica gel, etl^l acetate/n-hexane (1 • 2 

»opropyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization fro« ethyl acetate yielded colo^ss needle- 
like crystals with a melting point of 171. 0-171. S'c. 
Blemental analysis: C^^,o 
Calculated: C, 76.13; H, S.'aS; N, 12.00 
Found: C, 76.23; H, 6.32; N, 11.98 

The confounds for Reference Exai^ples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Exanqple 197. 

Table 52 





Properties 
( reerys taXliza tion 

solvent) 


Elemsatal analysis 


Ex.198 


light yellow crystals 

(AcOBt) 
no; 168.y-lfi9,0*c 


Cale.: C,66.^'^h'^!34; N, 14.85 
Found: C, 66.01; H,S,35; K> 14,72 



Table 53 



Refl 




R- 


Properties 
( r ecrys tallization 

solvent) 


Slemsatal analysis 


Ex. 199 


NBa, 


R 


light brown crystals 
(AeOEt) 
bo; 161.5-162.0^ 


Calc: C,82.66!-*^Hffe.63; N,10.71 
Found; C,82.59; H,6.76; K,10.71 


Ref . 
Ex.200 




B 


colorless crystals 

(MeOH) 
np; 160.0-161. 0°c 


Calc: 68.11; H,5.90; H,12.81 
Found; C.68,20; H,5.93; N,12,77 



Table 54 
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Properties 



Ref. 
Bx.201 



eraag* liquid 

?°?o??~'?» *{CDC1,) ppm: 1.17(3H, t, J-7Hr), 
1.49(3H, d, J-6.5HX). 1.78{1H. br-«», 3.a7(2H. t 
f';'5*i' 3-«{aH. q, J-7H«). 4.39(2H. .). 4 81C2H 

7.14(2H. d. J-8HX). 7.15-7.40(13H, m)/? 51(2 t 

J-8H«). 7.86{1H, d, J-8H«). slu {IS, k. iloS' 

gt apectru m V(lia) cm'S 3A20 



Table 5S 



Properties 



Ref. 
Ex. 202 



light brown liqaxdT 

IWR spectrtm d (CDCl,) ppm: 1.15(3H, t, J«7H2), 1.89(4H, 

?^7?Ut,^'i''^^?' 3.05(2H, t, J.7.5HZ), 

I'lmi' ^'''^^ h*?^^' J-6.5HZ), 4.36(2H, a). 

7.15-7.35 (lOH. m), 7.41(2H, d, J«8Hz) 

IR spectrum V(liq) cm'S 3304, 1668, 1096 

Hass BPectrmn-m/x» 587 (K*) 
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HBble 56 



KeC. 
Ex. 203 



Et 



yellow liquid 

2.17 (2H. qmatet, J«r7.5Hs), 2.47 (2H, a. 
J«7.5Hz»,2.87t2H. t. J-7.5H*). 2 91 2H t J«7 

Sis.l^'?;^:i!^.4;i^.'^2; 

"f ctrma m/g- 681 (If) 



ReC. 
Ex.204 



NBn, 



CB,OBt 



■ONn liquid 

f?<ll5?"*^ 5 (CDCl,) Rpm: 1.14(3H, t, J-7Hx) . 

« 3-21(2H, t, J-7.SH*), 3.42{2H 

q. J-THx), 4.3S(2H, s) , 4.35 (2H, t, ir-7 Sail 4 S^fis 

^:li?^''.^-.i!4^f,f' ^-^-^H,). 7.20-7.30(liH. '«? 



Reference Example 205 

4- [2- (2-acetoxymethyl-4-hydroxy-lH-indda2o [4 , 5-clquinolin-l- 
yl ) ethyl ] benzenesulfonaniide 

To 7.53 g of 4- [2- (4-hy<aroxy-2-hydroxyIaethyl-lH- 
i^lida^o [4, 5-c] quinolin-l-yl) ethyl]benzeiiesulfonaniide there were, 
added 225 ml of pyridine-and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room t^erature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N.N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275. 0-276. O'C. 
Elemental analysis: CaH,,N,o,S 
Calculated: C. 57.26; H. 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Exan?)le 206 listed in Table 57 
was obtained by the same method as Reference Exaiis>le 205. 
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Table 57 



OX 





Properties 
(recxystaUlzation 
advent J 


Sleaental aaalysis 


Ref. 
Ex.206 


(I1MF-B.0) 
wot 242. 0-244. 0*C 


Calc: C,58.lj7*H!*if88; H,12.33 
Pound; C>58.07; H.4,59; K,12,17 



Reference Exangple 207 

4- [2- (2-hydroxymethyl-4-phenoxy-lH-iiidda2o[4, 5-c] quinolin-1- 
yl ) ethyl ] benzenesulf onamide 

A niixture of 3.00 g of 4- [2- (2-acetoxxmethyl-4-hydroxy-lH- 
iinida2o[4,5-c]quinolin-l-yl)ethyl]ben2enesulfonainide and 45 inl 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2,30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120"C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylformamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. 0»C. 

Elemental analysis: CajH^N^O^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Exantple 208 listed in Table 58 
was obtained by the same method as Reference Exaniple 207. 



Salil* 58 




Ref. 
B9C.208 



^ r opertieg 

light brom cxystaXa 

I:?S:3:ISI2: S: !:IK:ffS: iS- 

IR Bpgctrwn V(KBr) enr*; 3464» 16C6. 1316. lira 



ReEerence Example 209 

4-[2-(4-phenoxy-lH-iinida2ot4,5-clQuinolin-i-yl)ethyl]benzaanide 

To 1.65 g of 4-C2-(4-chloro-lH-iiiiidazot4,5-c]quinolia-l- 
yl) ethyl Jbenzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120°C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265.0-266. O'C. ' 
Elemental analysis: p^h^w^q^ 
Calculated: C, 73.51; H. 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N, i3.43 

The coir^jounds for Reference Exanples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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TiBbXe 59 





R- 


•■"rT" 


Properties 
(reczystallisation 
solvent) 


Elemental analysis 


Re£. 
Ex.210 


CQNHHe 


. H 


faint violet crystals 
(EtOB) 
to: 215. 0-217. O'C 


Calc: C, 73.921 H,i!25/ N,13.26 
Found; C, 74.02; H,3.13; !l,13.16 


Ex.211 


OH 


H 


faint brown crystals 

<stoa) 

re: 266. 0-268. ©•C 


CL JLJIO 

Calc: C,75.57; h/5Io2; K,11.02 
Found; C,75.37; H>4.72; N,11.09 


Re£. 
C3C.212 




H 


colorless crystals 

. (EtOH) 
fflpr 193.0--195.0'>C 


Calc: C,74.48; H,5.5e; N,9.31 
Found: 0,74.42; H,5.45; H,9.3S 


Re£. 
Ex.213 


SOJNBEt 


r 


light brown crystals 
(DHF-HjO) 
no; 257. 0-259. 0'C 


Calc: C, 66.08; H,5.12; N,11.86 
Found: C, 66.11; R,4.97; H,12,12 


Re£. 
Ex.214 


SO,NHnFr 


H 


colorless crystals 

(DMF-H,0) 
to: 231. 5-235. 0»C 


Calc: C,66.65; Hr5.39f M,11.51 
Pound: C,66.54; H,5.32; Nai.80 


Ref . 
Ex. 215 


SOJlMe, 


H 


light reddish brown 
crystals 

no: 204. 5*205. 5*C 


C. .Hi W 0 S 
Calc: C,66.o3; H* 5^.12; N,11.86 
Pound: C,65.80; H,4.91| H,11.64 


Re£. 
Ex.216 


SO^ 


H 


light brown crystals 
to: 260. 0-260. 5«C 


C,,H,^,0,S 
Calc: C,64.85; H,4.54; N,12.60 
Found: C,64.58; H,4.27; N,12.56 


Ref. 

JilX. AX/ 


SOJBD^ 


Et 


light brown cryste^s 
(CH,CN) 
to: 277. 0-280. O^C 


Calc: C,66.08; H,5.12; N,11.86 
Found: C,65.83; H,4.83; H,11.75 


Ref. 
Ex.218 


SO^ 


n-Pr 


light brown crystals 
,(DMF-H,0) 
to: 225. 0-226. 0°C 


Calc: C,66.62f*H;5f39; H,11.51 
Pound: C, 66.57; B.5.27; N.11.56 


Ref. 
Ex.219 


so^ 


n-Bu 


light yellow ne^dle- 
li3ce crystals 
(CH,Cl,-MeOH) 
to: 233. 5-234. 5«C 


Calc: C,67.18; H,5.64; N,11.19 
Found: C,66.84; H,5.57; N,10.93 


Ref. 

Ex.220 




n-Pen 


light brown crystals 
(CH,Ca») 
to: 168. 5-169. 5»C 


Calc: C,67.68; H,5.88; N,10.89 
Found: C,67.49; H,5.71; N, 10.73 


Re£. 
Ex.221 


SO^ 


iso- 
Pen 


colorless needle-like 
crystals 
(CHjCM) 
to: 225. 0-226. 5'C 


Calc: C«67.68; H,5.88; KrlO.89 
Found: C,67.42; B,S.83; n,10.78 
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9 



TUble 6Q 




SOJNHMe 



Ref . 
Ex.230 



SO^KHHe 



St 



colorless ezystals 
CCBF-H,0) 
233.5-2 54, 



JLlgHt reddish farown" 
crystals 

np; 23S.5>33fi n»r 



Calc: 
Found: 



C,65.4€; H,5.l3; »,11.74 
C,65.57; H,4.95; ll»11.84 



Cale.s C.fifi.^'sIsf.Sg; H,11.S1 
Found: C,66.31; H,3.24f H,U.35 



Ref. 
Ex. 231 



SO,NHMe 



n-Pr 



Ref. 
ex.232 



JLXgnt reddish, brown 
ezystals 
(DMF-HjO) 
E5 220JD-221.5»C 



SO,NHHe 



n-Bu 



light brown crystals 
(EtOH) 
gpr 203. 0^203, 5*g 



Calc.t C,67.^J^\°S%4; K,11.19 
Found: C,67.19; H,5.55; H,11.01 



Calc: C,67 



88; N,10.89 



Ref. 
Ex.233 



SO,NHMe 



colorless crystals 

(CHjQT) 
gp: 225. 0-226. 0*C 



Calc.: C,67.^f^'°S%l; N,10.93 
Found; C,.67.95; H>5.40; N,10.89 
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Ttable 61 





R* 




Properties 
(reczystallizatlon 
BQlvent) 


Blenental analysis 


Ex. 234 


CH,OH 


H 


liglit brom plate 
crystals 
(BtOH) 
mo: 187. 0-189, O'C 


Calc: 0,75.9?; H,^.35; K,10.63 
Pound; C, 76.10; H,5.11| H,10.7l 


Re£. 
Ex. 235 


CRjm 


Et 


light broim czystals 
niD: 220. 0-222. 0**C 


Calc: C,76.^^f^l5'.95; N,9.92 
Found: C, 76.28; H,6.03; N^lO.Ol 


Ref . 
Bx.236 


CH,OR 


n-Bu 


light brown crystals 
(BtOH) 
no: 149. 5-150. 5»C 


Calc: C,77.l3rf^I^.47; N,9.31 
Found: C, 76.99: H,6.40; N,9.14 


Re£. 
Ex.237 


MHMS 


H 


colorless crystals 

(CH,Cl,-MeOH) 
to: 25$. 5-257. S^C 


Calc: C,65.4i? 
Found: C, 65.34 


^*°4%4; N,12.22 
; H,4.76; N»12.40 


Ref. 
Ex.238 


NHMs 


Me 


colorless crystals 

(CH,CN) 
no: 246 . 0-247 . 0*C 


Calc: C,6$!d^^?f.l2f N,ll-B6 
Pound: C,66.35j H,5.11; N,11.80 


Re£, 
Ex.239 


NHtis 


Et 


colorless crystals 

(DMF-^0> 
no: 267. 0-268. 0»C 


Calc: C,66.«? hJ,39; H,11.51 
Found: C,66.81; H,5,32; N,11.S4 


Re£. 
Ex. 240 


NHMS 


n-Pr 


light brown crystals 
(DMF-H,0> 
not 223. 0-225. 5'C 


Calc; C,67.1^i"*^H?!f.64; N, 11.19 
Found: C, 67.02; H.5.55; H,I1.15 


Ref. 
Ex.241 


NHMS 


n-Bu 


light brown crystals 
(DMF-H,0) 
sot 160. 5-162. 5*C 


Calc: C,67.^?^^'?i%8; H#10.89 
Pound: C, 67.50; H,5.77; N,10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 

- (AeOEt) 
inp: 226. 0-227. Q'C 


Calc: C,67.^'H°iL51; 10.93 
Found: C» 67.66; H,5.44; 10.68 


Ref. 
Ex.243 


NHMs 


CK,OEt 


faint brown crystals 
(DMP-HjO) 
no: 223. 0-225. 0"C 


Calc: CreS.^J^Ma^'S^e; N,10.84 
Found: C, 64.91; H,5.33i N,10.82 


Ref. 
Ex.244 


NBTs 


H 


light brown crystals 
(DMF-H,Q) 
no: 242. 0-242. 5'C 


Calc: C,69.^^ 
Found: 0,69.4*7 


^*H°4%0; n/10.48 
; H,4.68; N,10.44 


Ref. 
EX.24S 


NRAC 


H 


colorless prism 
crystals 
(EtOH) 
no: 234. 5-235. 0*C i 


Calc: C,73.9i; hJ 5^.25; Mr 13. 26 
Found: C,73.84; fl,5.15; N,13.19 
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WbX« 62 



Ref . 
Ex.247 



Re£ 
5X.248 



NHIU: 



NBAc 



Me 



Et 



n-Bu 



Prpperti.es 
(reexystaUisation 

xamt yelloir plate" 
crystals 
(HeQB) 

iiffht bro«n crystals 

BO! 247^5-248. 0«fc 



colorless piate crystals 
(AcOEt) 
np; 176.5-.177 n«r 



81e 



ital analysis 



S'ST!' '''^.e'e; H,X2.58 
Poimd: C,72.74; H,5.76; K,12.53 



Calc^: C,74.6?f*H:5'.82; N,12.44 
Found: C.74.71; H.5.fl4. w;i2:4S 



Calc: 
Pound: 



C,75.38 



32; K,11.71 



Ref. 
Ex.249 



NUeAe 



R 



colorless crystals 

(AcOEt) 
np: 144. 0-145. O'C 



Foiind:.,,C, 74.101 H,5.83; H.12.82 



Ref. 
Ex.250 



colorless crystals 
(iso-PrOH) 

205. 0-206. 5*g 

faint brown needle-like 
crystals 
(AeOEt) 
99. 0-102. O^C 



If^J^y «'5t92, K.12.19 

Found: C.73.18; H,5,67; N,12.12 



Calc,: C^-jOs^^ate^i^^ K,il.83 
Pound: C,73,72; H,6.19; H^ll.SS 



Ref. 
Ex.252 



RHeAe 



n-Bu 



Ref. 
.253 

Ref 
Ex.254 



colorless needle-like 
crystals 
(AcOBt) 
164.5-165. Q*g 



Calc.: C,75.5?f^:6f:55; ir,11.37 
Found: C,75.62; H,6.60, K,11.31 



n-Bu 
CHMeNBAc Et 



colorless crystals 
-(AcOEt) 
157 . 0^157. 5«g> 
light brown crystals 

182. 0-184. Q'g 



Calc: C,81.79; V6.54; H,9.08 
Found: C,81.93; H,6.56; y,9.09 

calc.: CTJ^f'H^etff; K,11.60 
Found: C,74.80; H,6.23? K, 11.63 
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teUe 63 





R* " 




(recxystalUzation 

— --—-jaisaafeJL 


Blemental analysis 


Re£. 
Ex. 253 




a • 


ijqnr reddish hgaun 
crystals 


Calc.: C,64.2?r*f;5f39; N,12.49 
Pound: C,64.06; B,5.19; N,12.54 


Re£. 
Ex.256 


SOJJH, 


Et 


colorless crystals 
(BtOH) 


Calc: C.65.53'f*H*5*f92; 17,11.76 


Re£. 
Ex.257 




CH»QBt 


JJig&t brown plate 
crystals 

gp: 250. 0-252. 0*g 


Calc: C,64.01; H,5.97| W,11.06 
FOUna: C«oj.99; H, 6.06; H,10.70 


Ref . 
Ex.258 


CK^QH 


B 


light brown crystals 
mot 188. 5-190. S*C 


Caic: .C,75.16; B,6.31; N,10.52 
Pound: C,74.89; H,6.19; N,10.34 


Ref. 
Ex.259 


CK,OH 


Me 


ligbt brown crystals 

f A u II p_ nil 1 

mp: 201. 0-202. O'C 


Calc: C, 74.70; E,6.63; N,10.05 
Pound: C, 74.73; E>6.58; N> 9.86 


Ref. 
Ex.260 


CH,OK 




light brown crystals 
laeua) 
mo: 203. 5-205. 0*C 


P W MQ 

Calc.: C,75.85; H,6.84; N,9.83 
Pound: C, 75.62; H,6.94; N,9.77 


Ref. 
Ex.261 


CH,OH 




light browa crystals 

I Cn,Cl,— Et^O j 

nro: 173. 5-174. 5*C 


Calc: C,76.79; H,6.89; N,9.26 
Pound: C, 76.51; B,6.61; N,8.96 


Ref. 
Ex.262 


NHHs 


H 


light brown crystals 
(DUF-B,0) 
mo: 242.0-243.5% 


C»H,^,0,S -1/23,0 
Calc.s C,63.67; H,5.77; N,11.88 


Ref. 
Ex.263 


NHM8 


Et 


colorless crystals 

(MeOB) 
bd: 242.0-244.0% 


Calc: C,66.iyf'BU6\\6| N,11.42 
Pound; C> 66.26; 8,6.20; W,1X.33 


Ref. 
Ex.264 


NHMs 


n-Bu 


colorless crystals 

(AcOEt) 
mo: 187.0-188.0% 


Calc: C,67.Sf'B*6'f61; N, 10.80 
Found: C, 67.01; B,6.40; N,10.82 


Ref. 
Ex. 265 


NHHs 


CH,OBt 


light brown crystals 
(BtOH) 
mo: 189.0-189.5% 


Calc: C. 64.55'; lBi!6*f20; N,10.76 
Pound: C, 64.53; B,6.20; N,10.63 


Ref. 
Ex.266 


NHAc 


R 


light yellow crystals 
(DMF-HjO) 
mo: 245.0-246.5% 


Calc: C,73.2^^(?Il4; N,13.13 
Found: C,72.99; B,6.15; K,13^06 


Ref. 
Ex.267 


NHAC 


Me 


colorless needle-liJce 
crystals 
(EtOH) 
no! 260.5-261.0% 


Calc: C,73.61; H,6.41; N.12.72 
Pound: C73.45; 8,6.37; N,12.73 
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ode 





r 


R" 


Properties 

( recrvst^jul.! i ^ 4 
solvent! 


Elemental analysis 


E3C.268 


NBAe 


n-Bu 


(AcOEt) 
n©: 227. 0-228. 0»e 


Calc.: C,74.6?r^;7'.10; N,11.61 
Found: C,74.57? H,7.12; N,11.48 


Ref. 
Ex.269 


NMeAc 


H 


(HSOH-^^O) 
TO! 145.5-147,0^ 


Calc : C,73.6lf*f:^,41; N,12.72 
Found: C>73.58? H.6.52; W,12.66 


Ref. 
£x.270 


NUeAe 


Me 


colorless prism 
crystals 

(AcOEt) 
no: Ifll. 5-182 -Q'g 


calc.: C.73.9?^h;^.65; N,12.33 
Found: C,73,97j B,6.59; H,12.43 


Ref. 
Ex.271 


NMeAc 


Et 


£aint brom crystals 
(AeOBt) 
CP! 161, 0-162. 5«g 


Calc: C, 74. 3^^;^. 88; K,11.96 
Founds, C, 74. 35; H,6.96; N,11.85 


Ref. 
Ex.272 


CRMeMHAe 


B 


(BtOR) 
np: 236.0-236.5^ 


Calc: C,73.9i^H!^.65f N,12.33 
Found; C,73.98; H,6.88; K^ia.Sa 



Table 65 



BP 





R- 


R' 


Properties 
( r eezys tallization 
solvent^ 


Elemental analysis 


Ref. 
Ex.273 


o-SO^NB, 


B 


colorless crystals 

(BMF-H,0) 
no; 248.0-249.0*'C 


C,A.N.O,S 
Calc: C,64.85; H,4.54; N,12.60 
Found: C,64.57; H,4.40; K,12.46 


Ref. 
Ex.274 




a 


light brown crystals 
(DMF-B,©) 
bid: 255. 5-257. O'C 


CLA^,0,S-1/4H,0 
Calc: C,64.20; B,4.60; H,12.48 
Found: C, 64.01; B,4.36; V,i2.$4 


Ref. 
Ex. 275 


p-so^ 


Cl 


light bro%fn crystals 
(EMF-HjO) 
no; 295. 0-296. 0'C 


C,AtClN.O,S 
Calc: C, 60-19; H,4.00; N/11.70 
Found: C. 59.89; 3.3. 81? N,11.70 
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Properties 
(reerystallization 
•olventf 


Elemental analysie 


Ref . 
EX.276 


(CH,CI,-MeOH) 
WD I 240. 5-241. 5»C 


Calc: C,58.«; H,4.03; H.12.44 
Pound: C,58,44; B,3.75; 17,12.43 



Kble 67 





n 


Properties 
( reczys tallisation 
solvent) 


Elemental analysis 


Re£. 
Ex.277 


1 


light brown ezyetals 
<DMF-H,0) 
mo: 249. 0-253. S*C 


Calc: C,64.^H*^f21; N,13.01 
Found: C, 63.91; H,4.13; N,12.74 


Ref. 
£x.278 


3 


light pink crystals 
(DMF-^0) 
no: 255, 0-255. S^C 


Calc: C,65.48f^!4*f84; N,12.22 
Found: 65.44; B,4.84; N,12.11 
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2: 



Ree. 
Ex.280 



SO^NHUe 



He 



- = ■ . " . Proi 

Aiffat brown cxystalA 

NMR spectrum * (DMSO-tL), ppa: 2.28(3H a) oom 

7.75(2H, J«8Hz), 8.30-8.40(lH, m) 
IR apectrum V(KBr) cm'. 3^^4. 3152. 111:1: 



colorless crystals • — — 

HHR wecteuB * (ia!SO-d,) ppn: 1.16 (3H. t, J-THx). 
2.33 (3H, d, J-5H*), 3.30(2H t J-7 !r*i i cei4« 

a «peetrum V(KBr) ea": 132O, 1158 
Mass Bmetnm n/x; BlSfM*' 



Tabl* 69 



ax 



Re£. 
EX.2B1 



Me 



Propertias 



colorless crystals 
NMR spectrum ^ (DMSO-d.) ppm: 1.70-1.90(43, m), 
2.31(3H, s), 2.68(2H, t, J-5.5Hz), 3.10(2H, t, * 

7.33(2H d, J=8H2), 7.36(2H, t, J-8Hr) , 7.75(2! 

spectrum V(liq) cm": 3328, 1316, 1160 
Mass 8peefc rumm/g= aeafM-} 
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ttBbl« 70 



Re£. 
Ex.282 


R* 
NBMS 


R^ 

He 


ProncrtiM 

?'i!J25' 2.82(2H, t, J«6Hx), 2.92 (3H, 8), 
3.04(2H, t, J«7Hz), 3.10(2H, t, Jri7Hx) , 4.46(2B, 
i'.f'Z^'' ?-88<2H, d, J-8,5Hz), 7.05-7.18 C5H, m) , 
7.28-7.32 (2H, m) , 7. 61 (IB, br-a) 

JR fip«elimm VCliq) cm'S 3432, 1338, U58 

Haas speetnm m/zs 476 (K) 


Re£. 
Ex. 283 


JWiC 


Et 


light faroim czyatala 

NMR apeetrum ^ (SUSO-d,) ppa: 1.24 (3B, *t, J«7.SHz), 
l-75-1.85(4H, m), 2.02{3H. a), 2.63C2H, q, 
J»7,3H«), 2.66 (2H, t, Js6Hz), 2.96(2H. t, 
Ja7.5Hz), 3.10(2H, t, J»6Sz) , 4.46(2H, t, 
J-7.5H«), 7.02(2H, d, J-8.SH*), 7.10(2H, d, 
J-8.5H*), 7.12(1H. J-8;5Hz), 7.37(2H, t, 
J«8.SHz), 7.47 (2H, d, J«8.5Hz), 9.78{1H, n) 

IR apectrrjm V(KBr) cm'*! 1690. 1600. 1264 


Re£. 
E3C.284 


KMeAe 


n-Bu 


yeXlo%riah orange liquid 

NMR apeetrum (CDCl,) ppm: 0.92(3H, t, J"7.5Hx), 
1.38 (2H, aextet. J-7.5Hz), 1.78 {2H» quintet, 
Ja7.5Hr), 1.80-1.90(4H, m) , 1.85(3H, br-a), 
2.51 [2H. t. Jb7.5Hz). 2 80 (2H t. Jsfinxl i 07 (2n 
t, Jfi7H2), 3.10(2H, t, J«6H2), 3.24(3H, a), 
4.50(2H, t, J»7Hx), 7.05(2H, d. J«8Hz) , 7.12(2H, 
d, J-8BZ), 7.13 (IB, t, J-8BS), 7.25 (2B, d, J-8Bz), 
7.34 (2B, t, JoSBz) 

IR apeetrum V(liq) cm'S 3464, 1662 
Maaa SDectruro m/z: 496 (MM 


Re£. 
Ex.285 


NMeBn 


CS,OEt 


brown liquid 

NMR apectrtoiu (CDCl,) ppm: 1.19(3H, t, J«7Bz), 
1.80-1.95(4H, m), 2 .75-2 .90 (2H, m) , 2.90-3 .10(2B, 
m), 3.01(3B, a), 3 .10-3 .20 (2H, m), 3.52(2B, q, 
J«7Bz), 4.44 (2B, a), 4.52 (2B, a), 4.57 (2B, t, 
J-7.5BS), 6.67(28, d, Ja8.5H2). 6.90(2B, d, 
Jb8.5Hz), 7.05-7.40 (lOB, m) 

ZR apeetrum V(liq) cm'*: 3432 

Maaa apeetrum m/zs 546 (if ) | 
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XBble 71 



Ref. 
Bx.287 



He 




eolorleffa ezystals 



Properties 

itallisar • 

7.S0(3a, a), 7.63(1H. a, J-S.SHzjr? 75 a 
J-8H»). 8.08{1H. s), 8.il{lH; 8) 

» apeetnu V(XBr) 1304, U64 



or^STMli faroHn crystals . 

a, J-SRz), 8.10(1B. ■) ' ' " «»"'• '.TSISH, 

3356, 1328, 1164 



Reference Exai^ple 288 

4-(2.(2-n-butyl-4-phenoxy-6,7,8,9-tetrahycaro-lH-imida20(4,5- 
clquinolin-l-yDethyllbenzenesulfonanide 

(1 ) 4- [2- (2-n-butyl.4-chloro-6, 7 , 8, S-tetrahydro-lH-imidazo [4 , 5- 
c] quxnolin-l-yi, ethyl-N- d-ethoxypentylidene) benzenesulf onamide 

To 3.04 g of 4- [2- [ (3-a»dno-2-chloro-5, 6. 7, 8- 
tetrahydroquinolin-4-yl) amino] ethyllbenzenesulfonamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140«>C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140»C for 19 hours. The mixture was purified by 
column chromatography [silica gel. methylene chloride /methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 
(2 ) 4- [2- {2-n-butyl-4-phenoxy-6, 7 , 8 . 9-tetrahydro-lH-imida2o [4,5- 
c 1 quinolin-l-yl ) ethyl ] benzenesulfonamide 

TO 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
IH-imidazo [4 , 5 -c] quinolin-l-yl ) ethyl-N- (1-ethoxypentylidene) 
benzenesulfonamide there were added 0.43 g of potassium 
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Hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120»C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
PH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. S»C. 
Elemental analysis": C,AiN,OjS 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- {2-cyclopropylmethyl-4-phenoxy-lH-imida2o[4,5-clquinolin-l- 
yl) ethyl] benzyl alcohol 

(1) 4- [2- (4-chloro-2-cyclopropylmetlQrl-iH-imida20[4, 5- 
c]quinolin-l-yl) ethyl] benzyl cyclopropylacetate 

To 1.33 g of 4-(2-{2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo [4 , 5-c] quinolin-l-yl ) ethyl ] benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120»C for. one hovaf. The reaction solution was 
poured into water, and metl^rlene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by colxunn chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain 6\36 g 
of colorless crystals. 

(2 ) 4 - [2 - (2-cyclopropylmethyl-4-phenoxy-lH-imidazo[4 , 5- 
c] quinolin-l-yl) ethyl] benzyl alcohol 

To 0.25 g of 4- [2- (4-chloro-2-cyclopropylmethyl-lH- 
imidazo [4, 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120°C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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*thyl acetate w«re added, and the M««re «. .tirred «hil. 

=^ 0.14 g Of faint brown crystals. RecrystalUratlon l™ 
ethyl acetate yl.ld«l O.IO g of colorless crystal, \rtth^ 
meltxng point of 185. 0-185. S«c. 
Elemental analysis: CJS^O^ 
Calculated: C, 77.48; H, 6.W; H, 9.35 
Found: C, 77.22; H. 6.09; N, 9.11 

The compounds for Reference Bcanples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Exan5)le 289. 

Table 72 






Properties 
( reczys talliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex.290 


(AcOBt) 
wd: 1B4. 5-185. 0*C 


Calc.: C,74.^f^'6'00; n,9.27 
Found; C,74.13y H,6,22; W,5.25 



Table 73 



OX 





Properties 
( recxystalliaation 
solvent) 


Elemental analysis 


Ref . 
Ex.291 


light broim . ezystals 
(C^Cl,.Et,0) 
to: 173. 5-174. 5«e 


Calc ; C,76.7^h!'6U9; H,9.26 
Pound; C,76,51| H,6.61; M>B.96 



Reference Example 292 

4- 12- [2- (2-methylpropyl} -4-phenoxy-lH-imida20 [4 , 5-cl quinolin-l- 
yl ] e thyl ] benzenesulf onamide 
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U ) 4- [2- [4-hydr<wy-2- (2-iaethylpropyl} -iH-inddazo [4,5- 
c] quinolin-l-yljethyllbenzenesulfonamide 

To 8.0 g of 4-[2-[(3-ainino-2-chloro<iuinolin-4- 
yDaminoJethylJbenzenesulfonamide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130-C for 24 ' 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 

(2 ) 4- [2- [4-chloro-2- (2-methylprppyl) -IH-imidazo [4 . 5-c J guinolln- 
1-yl ] etlvl J benzenesulf onamide 

TO 9.00 g of 4-t2-I4-hydroxy-2-(2-methylpropyl)-lH- 
imidazo[4.5-clquinolin-l-yl]ethyl]benzenesulfonamide there was 
added 135 ml of phosphorus.. oxychloride, and the mixture was 
stirred at 120»C for 9 hours. The reaction" solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4- [2- [2- (2-methylpropyl) -4-phenoxy-lH-imidazo[4, 5- 
c] quinolin-l-yl] ethyl] benzenesulf onamide 

To 4.80 g of 4- [2- t4-chloro-2- (2-methylpropyl) -IH- 
imidazo[4,5-clquinolin-l-yl]ethyl]benzenesulfonamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120»C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate wa's added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221. 0-222. 0*C. 
Elemental analysis: C„H,pi^O,S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The compoiind for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Exaaple 292. 
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Elemeatal aaalyslB 


Ex.293 


light yellow needle^ilto — 
ezystals 
(CB,CN) 


C-lc^:'C,M.^:°^39; N.ll.SI 
Potnjd: C,S6.51; H.5.24; N.11.53 



Reference Exanple 294 

1- [2- ( 4.cyanppheivl ) ethyl] -4-phenoxy-lH-iinidazo [4 , 5-c] quinoline 
After dissolving 1.33 g of 4-I2-(4-pheno,v-lH-imida2o[4,5- 
cJquinolin-l-yDethyllbenzamide la 33 ml o'^ N,N- 
dimethylfonnamide, 1.05 ml of pyridine and 0.92 ml of 
trxfluoroacetic anhydride were added while stirring on ice. and 
stxrrmg on ice was continued for 30 minutes. After adding 100 
ml of ice wer and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. 0"C. 
Elemental analysis: C^JM^o 
Calculated: C, 76.91.- H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Example 295 

4- [2- C4-phenoxy-lH-imidazo[4, 5-c]quinolin-l-yl) ethyl] benzoic 
acid 

To 2.31 g of ethyl 4-[2-(4-chloro-lH-imida2ot4,5- 
c]quinolin-l-yl)ethyl] benzoate there were added 5.67 g of 
Phenol and 2.02 g of potassium Iqrdroxide, and the mixture was 
stirred at 120-c for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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were filtered off to obtain 2.29 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylformamide 
and water yielded colorless crystals with a melting point of 
265.0-267.0»C. 

Elemental analysis: C^fiJU^O^ 
Calculated: C, 73.34; H, 4.68; N, 10.26 
Found: C, 73.34r H, 4.38; N, 10.38 

Example 1 

4- 12- (4-amino-lH-imida2o[4,S-c]quinolin-l-yl) ethyljbenzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imidazot4,5-c]quinolin-l- 
yl)ethyl]benzamide there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140'C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitate^ crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 .0-268. 0*C. 
Elemental analysis: C„Hj^,0 
Calculated: C, 68.87; H, 5.17; N. 21.13 
Pound: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Exanple 1. 
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MbXe 75 



OX 



Ex. 2 



Prpperties 
(recxystalXisation 
•olvcnt]_ 



£aint broim cxystals 
(UeQH) 
inp; 264.5^266.0*^ 



Found; C,69.69; H.5.43; H.20 



Calc: C,69 



54; K,20.28 



Ex. 3 



OH 



£aint yallow aeedle-Iike 
esyatala 

(BtOHl 
BPS 257.,0-2S9.QV; 



Calc.i 
Foxmd: 



C,71.04; H,5.30; N,18.41 
C,70,76; H,5.04; 11.18.32 



c. 4 



CN 



yellow czystals 
(CHF) 

nP! 301-0-3Q3-Q**P 



Calc: C,72.83; 
Found: C,72.87 



B,4.B2; 17,22.35 



Ex. 5 



COQH 



tAint faroMn Gxystals 
(r^precipitated) 
gps ^300*e 



Ex. 6 



Xight yallow crystals 
CDMF.H,0) 
np; 207. 5-209. 5*p 



Calc: C,67.45; H,4.96; K,16.56 
Founds C, 67.38; H,4.71; H,16.51 



Ex. 7 



S04IH-n-Fr 



colorless crystals 

(DHF-H^O) 
bp; 199 . 0*200 . Q*g 



Calc.: C, 60.74; H, 
Foxind 



35; H,17.71 
C> 60.88; H,5.26; N,17 . 57 



Calc: C,61 
Fo\md: C, 61.47 



66; 11,17.10 
H,5.56; »,17.33 



Ex. 8 



faint yellow needle^like 
exyetals 
(CUF) 
bp; 297.5-298 



calc: C.60.74; R.S.35; K,17.71 
Found: C, 60.44; B,5.49; H,17.SS 



Ex. 9 



SO^ 



light taroim crystals 
(xaiF) 

bp: 298. 5-299. 0*e 



Calc: C,58.B4^^,°i^66; N,19.06 
Found: C, 58.59; H,4.66; N,18.95 



Ex. 10 



He 



light brow n crystals 
(DMF-H,0) 
bp: 274.0>275.Q«^ 



Ex. 11 



Bt 



light yellowish brown 
crystals 
(DMF-EtOH) 
BP: 283. 0-284. 0*^ 



C,AiNfO«S*l/4H,0 
Calc: C,59.i3; H,5.09; W,18.15 
Found: C.59.17; H,5.41; N,18.10 



Calc: C,60. .35; N,17.71 

Found: C.60.43; H,5.21; N,17.41 



Ex. 12 



n-Pr 



light broim needle-like 
crystals 
(EtOR) 
bp: 242, 5-244 -Q«»e 



Calc: C,61.5'/;"'H,S.66; K,17.10 
Found: C, 61.47; H,5.56; N,16.81 



Ex. 13 



n-Bu 



light yellow needle-like 
crystals 
(BtOH) 
bp; 257.Q-25B-0«p 



C-H^,0,S.1/4H,0 
Calc: C, 61.73; H,6.00; N,16.36 
Found: C, 61.93; B,6.08; N,16.12 



Ex. 14 



SO^ 



n-Pen 



light brown crystals 
(BtOB) 
bp; 244.0-244.5^ 



Calc; C,63.S^'f^!22; N,16.01 
Found; C,63.31; H>6.29; y,16. 04 



100 



Properties | 









Properties 
(reerystallizatioa 

solvent) 


Elemental analysis 


Ex IS 


S0,11H, 




colorless Qeedle-Uke 
crystals 
<CB,GR-BtQH) 
no: 265. 5-266. 0*C 


Calc: 0,tfl.W| H.5.71; M,16.95 
Found: C»60.76| BtS.62; N«16.78 


Ex. 16 




iso-Bu 


light brown ezystols 

(ci^ci,-Meaa) 

mot 232. 0-234. 0»C 


c«AfH»9jS 

Calc: 0,62.39; .H,S.95; K,16.54 
Pound: 0,62.57; R,5.95; R,16.35 


Ex. 17 


SO^ 


iso-Pea 


colorless crystals 

(EMP.^O) 
n»: 249. 5-253. 5*C 


Oalc: C,63.&^'fi?22; H. 16.01 
Found: 0,62.92| B,6.38; N,15.87 


Ex. 18 


so^ 




light yellow neeOle-like 
csystals 
(UeOH) 
aiD: 245.5-24B.5*C 


Calc: 0,62.^S^fi?50; H, 16.61 
Foundi. 0,62.52; H,5.33; 27,16.50 


Ex. 19 


sow 




colorless crystals 

(IX1F-B,0) 
no: 266.5-287.0*0 


O.A^,N,0,S 
Oalc: 0,52.41; H,3.70; N,16.08 
Found: 0,52.38; H,3.66; N,15.87 


Ex. 20 






light brown crystals 
(DMF-H,0) 
mp: 248.5-249.0*0 


0-,HJ^1LOJ5 
Oalc: 0,54.42; H,4.35; M,15.11 
Found: 0,54.13; K,4.49; H,14.91 


Ex. 21 


sow 




£aint yellow crystals 
(EtQH-H,0) 


0,AAO,S -1/311,0 
Calc: 0,56.56; H,4.91; N,l7.36 


Ex. 22 


sow 


Create 


colorless crystals 

(CHF) 
no: 248.0-249.0*0 


CAAOjS 

Oalc: 0,58.38; H,5.14; N,17.02 
Found: 0,58.50; B,5.03; N,16.76 


Ex. 23 


sow 


* CH,OEt 


colotlesB crystals 

(DMP-H,0) 
mo: 272.5-274.5*0 


Oalc: 0,59.2^*^'f^!45; N,16.46 
Found: 0,59.07; H,5.36; M,16.16 


Ex. 24 


SO^NHMe 


H 


colorless crystals 

CDMP-H,0) 
mo: 244.0-245.0*0 


Calc: 0,59.83f"H'°i%2; N,18.36 
Pound: 0,59.83; H,4.94; N,18.27 


Ex. 25 


SO^MIOte 


He 


colorless crystals 

(CHF-H,0) 
no: 259.5-260.5*0 


Calc: C,60.72^'°i^35; N,17.71 
Found: 0,60.68; B,5.33; N, 17.43 


Ex. 26 


SOOODfe 


Bt 


colorless crystals 

(CHP) 
no: 262.0-264.0*0 


C,.H^,0S 
Oalc: 0,61.59; B,S.66; N,17.10 
Found: 0,61.69; B,5.65; N,16.86 
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Ttole 77 




Be. 27 
Ex. 28 



29 

Ex. 30 
31 
32 
Ejc. 33 
Ex. 34 



Ex. 35 



Ex. 36 
Ex. 37 
Ex. 38 



SOOIHHe 
SQ^RBMe 



SO,MBMa 
SOJlHHe 

CH,C3H 
CH,OR 
CH,OH 



CH,OR 



c^oa 

NBUs 



n-Pr 



n-Bu 



CS.OEt 
E 

Et 
n-Bu 



Proper tiea 
(reayatallixatioa 

colorless crystals 
(CKP) 
233- S-234.S°P 
iiffJit faroitn crystals 
(HeOB) 
_Bg>t 225.5-226.5'^ 



^aant .yellow plate 
crystals 
(UeOB) 

^aint brown crystals 
(ZaiF} 
231 ,0-.232.Q«r 
colorless crystals 

239 .0-.240-S^ 
light farown crystals 
(StQB) 
223. 0-225. 5*e 
colorless crystals 
^(HeQB) 
215 . 5-217 ^Q*g 
light brown crystals 
(HeQH) 
289. 0-289 .S^P 



ital analysis 



Found; C.62 .36; H.5.91.. M.ii; ■>m 

r'S-^^°^-22.- 16.01 
Pound; C,63.04» H,6.25.- M.is ai 



Founds C,S3.09; H.5.20i H,U.18 



Calc. 
Foundi 



Calc. 

Pound: 

Calc: 
Found: 

Calc: 
Found: 



gnt nrown prism 
- crystals 

(HeOB) 
mp: a89.0!C, 
deeoaposed 



ca,OEt 
B 
He 



colorless crystals 
<BtQB) 
241- 0-242 ■Q'e 
colorless crystals 
(AeOBt) 
229.S-230.5'*C 
colorless crystals 
(CHjCN-EtOH) 
228.0-229. OT 



C,63 
C,63 



C,71 
C,7X 

C,72 
0,72 

C,67 
C,66 



.79; 

44; H,5.7 9; 

► l2rH,^!73; 
98; H,5.75f 



etf; H.5.70; 
84; H,S.48 j 

81;.B,6.40; 
94; H.6.44 ; 

... r,o-Hci 

I2s H,6.e2; 
99; H,6.89; 



K,16.08 
N, 15.95 

N,15.93 
K,15.78 



N,17.60 
»,17.36 

H,W.17 
y> 16.17 

N,13.63 
N,13.62 



r 1 5AA0-HC1.1/2H,0 
Calc.: Cei.lO; H, 6.27? N, 13 .41 
Found: 0,66.25; H,6.06; N 13 55 



C^^,0,-HC1 
Calc: C,63.99; H,6.10; 
Found: 0,64.13; H,6.10 ; 

calc: 0,59.8bTO^2, 
Found: 0,59.57; H, 4_^94: 

Calc: O,60.^^ri!35; 
Found; 0,60.77; H,5.34: 



N,13.57 
irtl3 >37 

K,18.36 
N,18.20 
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V&ble 78 







rC 


Properties 
(recrystallisation 
solvent) 


EleBMatal analysis 


Ex. 39 


NRMS 


Et 


colorless prlsB 
czystals 
(UeQH) 
bp; 180, 5-181, 5*C 


C„H^0J5-aci- 3/2^0 
Calc: C,53.32| H.5.75| K,14.81 
Found: C,53.39; B,5.72; H«14.82 


Ex. 40 


NBIfs 


a-Pr 


light brown crystals 
(iso-PrOH) 
no; 250.5-253,5*0 


9A^AS-HC1 
Calc: 0,57.44/ 6,5.70; K,15.22 
Pound! C,57.18; H,5.63; H,14.99 


Ex. 41 


NHHs 


n-Bu 


light brown crystals 
(MsOH) 
no: 250, 5-253. 5*C 


CAtN,0,S.HC1 
calc: C,58.28; H,5.95; H,14.77 
Fotmd: C,58.25; H,5.8S; N,14.79 


Ex. 42 


NHIfs 


r< 


colorless ezyatals 

CHtoOB) 
avt 235. 0-235. 5«C 


CJHJ^0,S.HC1 
Calc: C,58.53; H,5.S5; n,14.84 
PoundL C, 58.44; H,5.41? N,14.82 


0«» A ^ 

£*X. 4 J 


NHMs 


CH,OEt 


faint brown crystals 
(BtOR) 
bp: 218. 0-220. 0"C 


C„HJ1,0-S 
Calc: C,60.l2; H.S.73; N,15.93 
Pound: C,59.85; H,5.63; K.15.69 




NHTs 


H 


light brown crystals 
bid: 236;5-237.5*C 


c,jyi.o.s 

Calc: C, 65.63; H,5.07; K,15.31 
Pound: C,65.44; H,4.92; N,15.11 


Ex. 45 


«HAC 


«« 

B 


colorless crystals 

(CH,Cl,-MeOH) 
mo: 247, 0-248. 0*C 


« C 1/4^0 
Calc: C,68.65; B,5.61; N,20,01 
Found: C,68.59; B,5.43; N,20.00 


Ex. 46 




Me 


colorless crystals 
mp: 2290*C, 


C^,N,0-HC1 
caxc : CO J. 71; H,5.60| N, 17.69 
Found: C,63.61; H,5.64; H,17.78 


Ex. 47 


HRAe 


Et 


colorless crystals 

(MeOH-HjO) . 
Bp: 293. 5-29^. 5«C, 


C,A^,0*HC1 
Calc: C,64.^ H,5.90; ir,17.08 
Found: C,64,52; H,6.03; N,17.06 


Ex. 48 


NHAc 


n^Bu 


colorless crystals 
(CH,Cl,-HeOH) 
bp: 2300*C 


C,,IL^,0-KC1 
Calc: C,65.8i7 H,6.58; N,15.89 
Found: C,65.63; H,6.44; N,15.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
bp: 177.0-178.0^ 


C„H^ 

Calc: C,80.11; R,6.91; K,12.98 
Pound: C, 79,93; H,6.85; 11,12.75 


Ex. 50 


CBMeMB2le 


Et 


colorless crystals 

(MeOH) 
bp: 154. 0-155. 5*C 


C,,H-N,0 -1/2^0 
Calc: C,70.22; H,6.87; M,J,7,06 
Pound: C,70.46; H,6.78; N, 17.05 



Exanqpile 51 

4-12- (4-euiiino-2-metlQrl-lH-imidazo[4,5-c]quinolin-l- 

yl) ethyl] benzyl alcohol 

(1) 4-[2- (4-chloro-2 -methyl -IH-imidazo [4, 5-c]quinolin-l- 
yl ) ethyl ] benzyl alcohol 

To 2.57 g of 4- [2- [ (3-ainino-2-chloroguinolin-4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 ml of triethyl 
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brthoacetate, and the mixtui-*. -k- 

, mixture was stirred at 120-140»C for 28 

hours. After- adding n-hexan- ^r^ i-*, . 

yl) ethyl J benzyl alcohol -iMiij^wxin j. 

rlo„-''°,^'^° ^ °^ ^-f2-{4-chloro.2-inethyl-lH.iinidazot4 5- 
c]quinolin-l-yl,ethylJbenzyl alcohol the're were aZdVv^ . 
potassium hydroxide and 4.02 . of phenol, anrLtx^L'^wTs 

sodium ^oxide aqueous solution to the reaction ndxture to 
adjust the li^id to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was v^shed first with 
a 10% sodium hydroxide a^eous solution, w,ter and then witT 
distml 'T^' ^-taring, the solvent was 

h"::: ~ ^^^^^^ .^^^^ ^-^^ ^ ^^^^ 

TO 1.00 g of 4-[2-(2-methyl-4-phenoxy-lH-imidazot4 5- 
c]<^inolin-l.yl,ethyl]henzyl alcohol there was adde^ g of 
ammonium acetate, and th6 mixture .was stirred at 140"C for 6 
hours. After the reaction, a 10* sodium hydroxide aqueous 
so ution was added to adjust the liquid to pH 8, and^en 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1) . The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
ml of a 2 N sodium hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at 50«c for one hour." The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless - 
crystals with a melting point of 236.0-237 .0»C. 
Elemental analysis: C^^U^fi 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C, 72.05; H, 6.07; N, 16.64 

The compounds for Examples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Exainple 1. 

ftble 79 





K- 




Properties 
(reexystaUization 
solvent} 


Elemental analysis 


Ex. 52 


SO^ 


B 


light brown ezyatals 
(xaup-B,o) 
mi 292, 5-294. 0*C 


Cale.i C,^^8^;*B,V.7^? N,18.74 
Found: C,57.73; B,5.48; K,18.49 


Ex. 53 




Me 


colorless crystals 

(MeOB) 
nor 261 .5-2 63. ©•C 


Calc: C,^^5?*B,V.1§? 17.55 
Pound; C,57.39; B,5.95; K,17.27 


Ex. 54 




St 


colorless crystals 

(MeOB) 
bid: 281.0r283.0*C 


Calc: c/ilTsS^'a^V.^ii? n, 17.14 

Found: C.58.59; B,6.15; K,17.17 


Ex. 55 


SO^ 


n-Bu 


light brown crystals 

(BtOB) 
' no: 240. 0-241. 0*C 


Calc: C,61.^^*^!'§i%4; M«16.38 
Pound: C«61.52i B,6.85; R.16.17 


Ex. 56 


SO,NH, 


CH,OEt 


light brown plate 
crystals 
(EtOB) 
mi 254. 5-256. 0*C 


Calc: C,58.7'!i^'°fc%4? R«16.30 
Found: C,59.02; a,6.43| H,16.16 


Ex. 57 


ca^oR 


B 


colorless crystals 

(EtQR) 
bid: 223. 5-225. 0*C 


Calc: C,70.73^B^'6.88; N, 17.38 
Found: C,70.90; H,6.84; N,17.30 


Ex. 58 


CZ^OR 


Me 


light brown crystals 
(iso-PrOB) 
BO! 230. 0-231. 0'C 


Calc: C,71.40; B,7.19; H,16.65 
Found: C,71.3l7 B,7.37; K,16.40 


Ex. 59 


CH,OR 


St 


colorless crystals 
(BtOB) 
SDs 222.5-224.. 5 


calc: C,71.9?f"£*7.48j Vrl5.99 
Found: C. 71.70: B.7.48; N.16.05 
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Whim 80 



Ex. 60 
£x. 61 
Ex. 62 
Ex. 63 



CHjOH 



Bt 



Properties 
(recryetallixatlon 



iiffiit broMB crystals 
(THF) 

rbt biuMu crystals 
(UeOR) 
- - 271. 5-274. 0'g 
light, brown crystals 
(HeOR) 
292. 0>293.0*g 

ligbt brown crystals 
(iso-PrOH) 
202.5-204 .O^P 



atal analysis 



Calc 
Pound; 

Calc.: 
Poimd 

Calc: 
Found: 



^'2^3^fH!'7.50; H,l4.e8 
C, 73.34; H>7.60; H>1 4.70 

qAA0,S-HCl.l/4K0 
C,fi.5i; H,5.79; N,16.42 
C,53.64; H,5.887 N>1 6.30 

fl^S*2BCX 
CSff.ffS; H,5.76; H,14.82 
C,51.00; H,5.95; ». 14.77 

C,6o!?^^^f^$B: K, 16.94 
C,60.96 - - 



Ex. 64 



n-Bu 



colorless crystals 

(EtOH) 
_n&; 275. 0-27 g.5*r 



Ex. 65 



CB,OEb 



light bro«n needle- 
like crystals 
(EtOfl) 
wps 296.0-297 .O'P 



->^WS-HC1 
Calc.: CSS.O^; H,6.30| 11,14.59 
Found: C,55-01; H,6.27j H,14.42 



Ex. 66 



light broim crystals 
(CUP) 
bp: 294.0-295.5^'g 



67 



MHAe 



Ma 



light br own crystals 
(TBP) 
236.0-237-Q'g 



Calc.: 
Found: 



C^jN,0.S-2HCl 



C,5J.ff9; H,6.46; K,13.61 
C,53.86; H,6.36> H,13.49 



C,A^,0.HC1.1/4H,0 
calc : CerJS; H,6.33? h;17.94 
C, 61.46; H>6.33| y>18.04 



Calc.: C,6ff.S4; H,6.99, W,X9.03 
[Found: 0,68.76; H,7.00; 17,18.76 



Ex. 68 
Ex. 69 
Ex. 70 



NHAe 
CBMeNRAc 



Bt 



n-Bu 



light brown crystals 
(MeOH-H,0) 
134 . 0-133. 5*C 
light brown orystals 
(UeOB) 

aoo'c 

colorless crystals 
(EtOH) 

ap: 253. 0-254. 0*C, 
dec onooaed 



Calc: 
Foxmd 

Calc; 
Found 

Calc: 
Found: 



C,66.i&l; H,7.39; 11,17.71 

C,66.67; H,7.59; W , 17 . 43 

C,.H.,IL0»HC1.1/2H,0 
C,6i.9l; H,7 

C,64.07; H ,7.17; K,15.70 

C,63.'&i; H,6.82; Nil6.92 

C,63.53; a,6.89; N,16.86 
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TaUe 81 



tarcnm liquid feSEKtisS 

NMR flpectnim * (CDCl,) ppm: 1.20(3H, t, J-7Hz), 1.80- 
2.00(4H, m), 2.80-3,15(6H, m) . 3.01(3H, b) , 3.51(2H, q, 
i'l^L ^d^^^'JlL *-««2H. t, J-7.5HX), 4.52(2h/.) 
l'VL^[ *^-?>' «-6e(2H. J-8.5HZ), 6.89(2H, d, 
Jo8*5H2), 7.12-7.40 C5H, m) 

IR apectrum VCUq) cm*': 3320, 3180 

Mags BDCCtrum myg; 469 Ctf) ^ 



71 



Table 82 








R' 


Properties 
( recrys tallizat ion 


Elemental analysis 


Ex. 72 




H 


light yellow crystals 
(CHF-K,0) 
to: 273. 0-274, 0*C 


Calc: C, 58.84; H,4.66; K,19.06 
Found! C, 58.62; H,4.51; K,18.85 


Ex. 73 




B 


liffbt teom crystals 
(DHP-H,0) • 
an: 238. 5-260. 0*C 


Calc: C,58.84; B»4.66; M,19.06 
Pound: C«58.56; H,4.47; N,19.12 


Ex. 74 


P-S04IH. 


Me 


colorless crystals 

(EtOB) 
ini>: 257. 0-257. S*C 


Calc: C,59.a*^J"H?S%2; Na8.36 
Pound: C,59.53; B,4.79; H,18.16 


Ex. 75 


P-S0,,NH, 


Olte 


light brown needle- 
like crystals 
(DMF-^0) 
to: 277. 0-278. O'C 


C,A,^,0,S 
Calc: C,57.42; B,4.82; N,17.62 
Found: C,57.08; H,4.66; N,17.47 


Ex. 76 




CI 


light brown crystals 
(EtOH) 
bid: 277. 0-278. 0»C 


C,ft,ClN,0,S -9/88,0 
Calc: C,51.21; B,4.35; Npl6.50 
Found: G,S1.42; B,4.19; N,16.22 
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Properties 
(reexystallisatioa 
«olv«n»^f 


Blenental analysis 


Ex. 77 


colorless crystals 

(Btcm) 

apt 238.0^239-0*e 


Calc.: C,51.46^Hri!o5; H,18.75 
Pound; C>51.25; H.3.n; K,18.47 



Table 84 






n 


(reczystallization 
solvent) 


Elenental analysis 


Ex. 78 


1 


light brown crystals 
(XaiP-H,0) 
not 297.0-299.5^ 


Calc: C. 57.^1; a,4.3?; N,19.69 
Pounds C,57.19; BM.07; N,19.40 


Ex. 79 


3 


light brown crystals 
(sup-b;o) 

np= 289. 5-290 .sn; 


Calc: C.SS.Jtf; B,5.07; 11,18-22 
Potmd: C,59.47; B,4.85j H,18.02 



Exantple 80 

N- [4- 12- (4-ainino-2-ethoxyniethirl-lH-iaiidazo [4, 5-c]qQinolin-l- 
yl ) ethyl ] phenyl ] acetamide 

A suspension of 2.20 g of N- [4- [2- {4-clibenzylainino-2- 
ethoxymethyl-lH-iiidda2o[4,5-clguinolin-l-yl)ethyl]phenyl] 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was' distilled off 
under reduced pressure. Water and satt^ated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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erystals. Recxystallization from isoprqpanol yielded colorless 
crystals with a melting point of 207. 0-208. O'C. 
Elemental analysis: C„H^,0,^ 1/2^0 
Calculated: C, 66.97; H, 6.35; N. 16.98 
Foxind: C, 66.90; H, 6.28; N, 16.81 

The compounds for Exaajjles 81-84 listed in Tables 85 to 87 
were obtained by the same method as Example 80. 

Table 89 





R* 






Properties 
( reezys taXlization 
solvent) 


Bleaieatal analysis 


Ex. 81 


CHKeOR 


CH,OBt 


B 


eolorleas ezystala 

(BtOB) 
no: 231.5<-232.0*C 


Calc: C,70.73^*?'6*,71; 11,14.35 
Pound: C,70.66; H,6,74j N,14.32 


Ex. 62 




B 


Ue 


light yellow 
czystals 
(AeOBt) 
mp: 188.5-189.0*0 


Calc: C,66.2'^^*f3%4; N,14.85 
Pound: C,66.01; B«5.35; H.14.72 



Table 86 







r" 


Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ex. 83 


naive 


CB,OEt 


colorless crystals 
(BeOH) 
bd: 2300*C 


C^JL^O^-HCl 
Calc: C,62.22; B,6.81; N/15.77 
Found: C,62.00? B,6.87; K,15.74 



Table 87 






woperties — 

(r«cry»taJLlixatioa 
solvent} 


mrwBxtai aaaiyaXB 


Ex. 84 


colorless eryfatfT""" 
no: 275.0--275.««r 


Cale.: C.S?!'fi'ri*5'.S'J'ir.l9.43 
Faand: c.56.72; H.S.att H.19.18 



Exainple 85 • 

1- [2. (4.aminophenyl) ethyl] -iH-imidazo [4,5-01 quinoline-4- 
amine • hydrochloride 

TO 8.00 g of N-[4-[2-(4-amino-lH-iinidazo[4.5-cJqaiaolia-l- 
yl)ethyl]phenyljacetainide there was added 40 ml of 2 N 
hydrochloric acid/ and the-mixture was stirred at 120'C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off and purified hy column 
chromatography [silica gel. methylene chloride/methanol (20:1)] 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. O'C. 
Elemental analysis: Cift^,.2HCl -1/411,0 
Calculated: C, 56.78; H,'5.16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18,122 

The compounds for Exaaples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Exaiqple 85. 
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fxppertitts 
CreexyBtaUisBtion 


Elemaatal analysis 


Ex. 86 


MH, 




Aigttt taron exystala 
(ZHP) 
np; 235. 0-236 .O^C 


Calc: C,71.90?^?k 03 x H 22 n*? 
Found; C,71.89; H.6.24> K,21.81 


Ex. 87 


NH, 


Bt 


(UeQH-H,0) 
pp: 202.0-203 .O^C 


Calc: C«72.4fl7 M k 39t m 51 n 
Found; C,72.64y H,6.33y K,20.9S 


Ex. 88 


MH, 


n-Btt 


faint teown ezystala 
(AeOEt) 
not 187.b-iaB,0*c 


Calc.s C, 73.51?^. 01; n,19.48 
Pound; C,73.78; H,6.93y W,19.34 


Ex. 89 


NH. . 


C^QEt 


(iao-PrOH) 
gP! 208. 0-208. 5*C 


Calc.: C, 69.7^1^6.41; 11,19.38 
Pound; C.69.83; H,6.40; y,19.38 


EX. 90 


HBMe 


H 


colorless crystals 

(KeOB) 
BPt 245. 0-246. 0*C 


'* Cj^^,«2HCl -5/4810 
Calc: CSS.iS; H,5.74; H,16.96 
Found: C,5S.39; H,5.52; N>16.98 


Ex, 91 


NRHe 


He 


light brown crystals 
(BtOB) 
ap; 27S.0-276.5*C 


calc: C,5?.49; H,6.08; N,16.24 
Found! C,55.76; H,6.20y N,16.09 


Ex. 92 


1IHH0 


Et 


ligbt brown crystals 
(BtOH) 
i«>: 271. 0-273. 0*C 


C.AA.2HC1.H,0 
Calc: C,57.80; B«6.2i} N,16.05 
Found! C,57.80; H, 6.15? M. 15.95 


Ex. 93 


MHMfi 


B-fitt 


light grayish brown 
crystals 
(BtOH) 
ap! 173. 0-175. 0«C, 


<^AiN,-3HCl-l/4H,0 
calc: C,56.68; R,6.30; n,14.37 
Pound: C,56.97; H,6.59; H,14-08 


Ex. 94 


inote 


C^QBt 


colorless crystals 

(AcOEt) . 
BP! 156.0'1S6.S*C 


Calc: C,70.3*ifH!'6.71r H,18.6S 
Found: C, 70.291 H,6.44y W>18.49 
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l!iBble 89 



[1 . 





— 5* — 




Properties 
(recxyBtallisation 


Elemental analysis 


Ex. 95 


NH, 


R 


iight brown crystals 
(UeOR) 


^"^y C,56?6f'H?6?io; H,18.41 


Ex. 96 




Me 


light brown cxysteas 
{AcOEt) 


Calc. 8 C,71.00V^V.21; N,21.79 


Ex. 97 


NH, 


Et 


Saint .yellow czystals 
(StOR) 


Calc: C,S5.75; R,6.90; K,16.25 
Found: C,55.80; H,6.81; 11,16.29 


Ex. 98 




n-Bu 


light yellow crystals 
(iso-PrOH) 
n5>: 245. 0-252. O^C, 


Calc: 0,58.73; R,7.28; H,15.57 
Found;. C, 58.51; R,7.20; H,15.38 


Ex. 99 


HH, 


CR^OEt 


colorless crystals 

(EtOR) 
no: 259. 0-260. ©•C 


C,AA0-2HC1 
Calc: C,57.53; R,6.67; N,15.98 
Found; C, 57.52; H,6.eO; N>15.83 


Ex. 100 




a 


light brown crystals 
(BtOR) 
CP! 22A.5-225.5*C 


Calci C,5S.34; H,6.60; H,16.98 
Found: 0,55. 17; H,6.S6; W,17.13 


Ex. 101 


NHMe 


He 


light brown crystals 
(BtOR) 
np; 284. 0-285. Q*C 


C,^.-2RC1.7/2ao 
Calc: 0,50.96; R,7.27; R,14.86 
Fomd: 0,50.89; R,7.20; 11,14.79 


Ex. 102 


NHMe 


Et 


brown crystals 
(EtOR) 
np: 274. 0-285. O'C, 
• decomDosed 


CL^H„M,-aRCl-3M 
Calc: 0,52.94; R,7.40; N,14.70 
Found: 0,52.71; R,7.21; N,14.69 


Ex. 103 


XQOfe 


n-Btt 


colorless crystals 

(EtOR), 
Tap: 161. 0-163. S'C, 
decoiBDosed 


C^jN •3HC1.5/4H,0 
Calc: 0,54.23; H,7.22; M,13.75 
Found: 0,54.28; H,7.40; K,13.83 


Ex. 104 


CHHUIR, 


R 


light brown crystals 
(EtOR) 
rap I 207. 0-210. 0*C, 


C,^,.2H01.H,0 
Calc: 0,56.14; R,6.86; N,16.43 
Found: 0,56.38; R,6.78; H,16.39 



Exainple 105 

1- [2- (4-aminophenyl) ethyl] -2-n-butyl-lH-iinidazoU, 5-c] quinoline- 
4 -amine 

A sxispension of 18.8 g of l-[2-[4- (dibenzylaminolphenylj 
ethyll-2-n-butyl-lH-iinidazo[4,5-cJquinoline-4-amine, 3.76 g of 
Perlinan's reagent, 33.0 g of ammonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering. the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallired from 
isQpropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0"C. . 
Elemental analysis: C^fiJH, 
Calculated: C, 73.51; H, 7.01; H, 19.48 ' 
Found: C, 73.41; H, 6.90; H, 19.22 

The compound for ExaiiQ>le 106 listed in Table 90 was obtained 
by the same method- as Example 105 . 

TBbla 90 









Properties 
(reerystallization 
solvent) 


Elemental analysia 


Ex. 106 


NHMe 


CH,OEt 


light brom czystala 
<AcOEt) 
no: 127. 0-12 B.6*C 


Calc: C, 69.63^1^7. 70 1 N,18.45 
Found: C, 69.67; B,7.69; N,18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydrocyclopenta[b] 
imidazo [4 , 5-d] pyridine-4-amine • hydrochloride 

A mixtxire of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzylamino) phenyl! ethyll -1, 6 , 7 , 8-tetrahydro?yclopenta [b] 
imidazo[4,5-dlpyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassiiim carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer ^ further 
retracted with methylene chloride. The .ethylene chloride layer 
«as dewatered, and then the solvent was di.tilled off to otJl 
colorless crystals. These were combined with the previous 
crystals and a connnon method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yxelded colorless crystals with a melting point of 
259. 0-260. 0»C (decoa©osed) . 
Elemental analysis: C,,H^,.2HG1 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The compounds for Examples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 

Table 91 








Prop«rtiea 

(reerYgh^llizaticm nolvmfcl 


Elemental analysis 


Ex. 108 




Xigbt yellowish brom 
crystals 

<StQH) 
np: 266. 0-268. O'C. * 


^ , C^AA-2HCl-l/3BtOH.ao 
Cale : C, 55.23; H,6.a3; nll6.27 
Potmd: C,5S.24; H,6.84| H,16.57 


Ex. 109 


CR,OBt 


light brown ezystals 
(EtOH) 

nps 250. 5-251. S'C, 


C,AjN,O.2HCl.l/4H,0 
Calc.: C, 56.01; H, 6.46rN,16.33 
Pound: C, 56.23; H,6.31; N,16.08 



Exanrple 110 

1- 12- (4-ureidophenyl) ethyl] -iH-imidazo [4 , 5-c] quiaoline-4-amine 
After dissolving 800 mg of l-[2-(4-aminophenyl)ethyl]-lH- 
xmidazo[4,5-c]gainoline-4-amine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering o££ the crystals, they were washed with water to 
obtain 790 aig of crystals. Recrystallization from a mixed 
solution of ethanol and water yielded faint brown crystals with 
a melting point of 300*C or higher. 
Elemental analysis: CJO^fl 
Calculated: C, 65,88; H, 5.24; N, 24.26 
Found: C, 66. 00? H, 5.14; N, 24.07 

Example 111 

1- [2- [4- (N' -methyl thioxxreido) phenyl] ethyl] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 800 mg of 1- [2- (4-:aminpphenyl) ethyl] -IH-imidazo 14,5- 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixtixre was stirred at 40*C 
for 15 hours- After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. S^'C. 
Elemental analysis: C^oK^qN^S 
Calculated: C, 63.81; H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 ^ 

1- [2- (4-acetylphenyl) ethyl] -IH-imidazo [4 , 5-c] quinoline-4-amine 

To 3. 89 g of 2-[4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin- 
l-yl)ethyl]phenyl-2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixtiire was stirred at 140®C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267 .0-269 .O^C. 
Elemental analysis: C^pH^^O 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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E^^sunple 113 

1- f2- f4- (l.l5rdro:Q,laii,o«t^i,phenyl] etl^l, -iH-i^nidazo [4.5- 
cjquinoline-4-ainine "i-.^ 

c]^.noUne.4-a»ine there were added O.SB g. of hydroxylj;^;' 
hydrochlor.de, 1.34 g of sodium acetate.3H.O and leTof ethanol, 
and the mxxture was refluxed for 2 hours. After concentrating 
2l ^"''^'^^^ pressure, water was added 

Of crystals Recrystallization from a ndxed solution of ethanol 
and water yxelded faint brown crystals with a melting point of 
269.0-270.5"C. ^ * 

Elemental analysis: C„,H^,o 
calculated: C, 69.55; H, 5.54; N, 20.28 
Found: C, 69.34; H, 5.54; N, 20.11 

Example 114 

l-t2-[4-(l-aminoethyl)phenyl]ethyli-iH-iinida2ot4,5-c]quinoHae- 

4 -amine 

^° 500 mg of l-[2-[4-{l-hydroxyiminoethyl)phenyl]ethyl]-lH- 
imxda2o[4,5-clquinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture Was 
stirred under a hydrogen pressure of 5 atmospheres at SO'C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
3 00 mg of crystals. Recrystallization from ethanol yielded 
faxnt brown crystals with a melting point of 222. 0-224. 0»C. 
Elemental analysis: C,jH„N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Pound: C, 72.46; H, 6.39; N, 20.86 

Exan5)le 115 

Ethyl 4- [2- (4-amino-lH-imidazo[4, 5-c] quinolin-l-yl) ethyl] 

benzoate 

To 550 mg of 4- [2- (4-amino-lH-imidazo[4, 5-c]quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sxil£uric acid, and the mixtxire was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182.0'^C. 

Elemental analysis: C^H^^Oa 
Calculated; C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Exanple 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent^'ef feet of the 
compounds of the invention. The following compounds were used 
as the control agents . 

Control agent A: l-isobutyl-lH-imidazo[4,5-clquinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -IH-imidazo t4,5-c]quinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by venipxmcture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells /ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTER6EN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of compounds 
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The conipouads were suspended to 1 mg/mi in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
Physiological saline. The coi^pounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 pg/al. 

3. Incubation 

A 50 ul portion of the test compound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37»C in 
a 5% carbon dioxide atmosphere. 

4. Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KDBOTA 5800, manufactured by Kubota 
Laboratories) at 4»C for 5 minutes. The culture supematants. 
were used as sanples. 

5. Interferon or assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen" human interferon a assay kit (BIOSOURCE; Cat. #ASy- 
05), a 96-well plate immobilizing mouse anti-human interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
saniple. Subsequent binding of rabbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed-by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values expressed in pg/ml 
based on an interferon or standard curve. The results are shown 
in Tables 92 and 93. 
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Table 92 
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The coii5>ounds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly usefiil for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, war]ts, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and axe therefore highly usefvil for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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